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(2) Easy sweeping curves reduce friction and pressure 
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(1) Joining @ branch into a main with an intersection weld makes a 
weaker, less sound connection. (2) Gaps and irregularities caused 
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It takes fewer man-hours and far less trouble to 
install a Tube-Turn welding tee into a piping 
system than to fabricate a branch connection, a 
vital factor in today’s plant expansion and mod- 
ernization for war needs. Other major advantages 

of these seamless welding tees are the greater 
strength, longer life, and smooth flow secured. 


The design and construction of Tube-Turn welding 


tees add to the strength of the entire piping system 
by reinforcing these crucial points. 


Tube Turns manufactures @ complete line of weld- 
ing fittings and forged steel flanges in all standard 
sizes and weights. 


Write for new complete catalog 
and valuable engineering data book No. 111, It's free. 
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You are invited to send for a copy of 


this book now. 


The Girdler Corporation 
Gas Processes Division 
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RESOURCES AND RESOURCEFULNESS 


Srrose we explore together a few channels ot 
thought that are suggested by these two words: 
‘*Resources’’ and ‘‘Resourcefulness.’’ Both are 
exceedingly important in these critical times. Yet 
we here in the United States have been inclined 
to think too much about the former and too little 
about the latter. We are just now beginning to 
realize that resources without resourcefulness may 
prove more of a liability than an asset. 

Certainly what has happened so far in this great 
global war should cause us to ponder a little as 
we look over the balance sheet of world resources. 
The United Nations at the beginning of the war 
controlled three-quarters of the iron and steel 
capacity, two-thirds of the aluminum, 93 percent 
of the copper, 100 percent of the tin, petroleum 
and rubber. Today the Axis powers have wrested 
from us 57 percent of the world’s pig iron capac- 
ity, half the steel, 58 percent of the aluminum, 65 
percent of the tin and 89 percent of the rubber. 
A sixth of the world’s copper and petroleum capac- 
ities are in enemy hands. Even the future of our 
food supply is threatened as Axis powers have 
multiplied six-fold their share of wheat and cattle 
and have tightened their hold on almost four-fifths 
of the world’s potatoes. 

We may well ask ourselves how our enemies, 
holding the short end of the lever, have made 
themselves so strong that they now control more 
of some vital materials than we do. Part of the 
answer, of course, is that they took unfair advan- 
tage of us; they violated their pledged word; they 
conspired and plotted our destruction while we 
were blindly pursuing our peaceful ways. Part 
of the answer, too, is that they worked harder and 
longer and did without luxuries; they chose the 


hard end of the dilemma in their choice of ‘‘Guns 
instead of Butter.’’ 

But the most significant thing that Germany 
did in her whole ersatz program was to replace 
her resources with researches. Lacking our great 
natural resources, she mobilized her technical 
resourcefulness and never before in the history of 
the world has so much been done with so little in 
the way of strategic raw materials. The result is 
‘as much a victory for her scientists and engineers 
as it is for her fighting forces. , 

John Collyer, able president of the Goodrich 
company, has recently likened the war work of our 
technologists to the tactical importance of the 
Commandos. In helping to dedicate Cornell’s new 
Olin Hall of Chemical Engineering earlier last 
month, he said: ‘‘ Neither millions of men nor bil- 
lions of dollars can be thrown into the war effort 
effectively until these first Commando attacks of the 
scientists are successful. ... Modern war on land 
and sea—and in the stratosphere and under the 
sea—is plotted in the laboratories. Here the com- 
mandos of science and engineering have been hard 
at work. Their initiative, skill and perseverance 
have made it possible for us to get over hurdles 
quickly. They have been confronted with many 
barriers that had to be cleared away before the 
full strength of our arms could be employed.’’ 

All this has a bearing on the big job that is 
ahead for all of us. We need to utilize to the full 
not only our resources but also our inherent re- 
sourcefulness. We need to apply more science and 
technical ingenuity to the whole war effort. We 
need mass production of new and more deadly 
implements of war. We need to work harder and 
longer—without waiting for Washington to waste 
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our time and energies wrangling over rules and 
regulations. We have what it takes to win but we 
won’t unless we match our rich resources with 
greater resourcefulness. 


WE SALUTE THE MIDDLE WEST 


For wer bountiful supplies of agricultural and 
mineral resources. Nowhere else in the world has 
Nature concentrated such wealth in a comparable 
area. 

For the energy, enthusiasm and integrity of her 
people. Nothing can stand in their way once they 
set their will toward accomplishment. 

For the strength and utility of her industries. 
They supply fundamenetal human needs of the 
nation for food, clothing, shelter, health and trans- 
portation. 

For the part she is playing in the war effort. 
The Middle West is truly the arsenal as well as 
the granary and meat shop of democracy. 

For the recent industrialization and diversifica- 
tion of her economy. Both agriculture and in- 
dustry have gained strength and stability. 

For the trend toward sounder integration of 
agriculture and industry. A better balance of farm 
and factory is in the making. 


For the number and character of her schools and 
colleges. They hold a leading place among our 
institutions of higher learning. 

For the recognition that is accorded research 


and development. Her laboratories have con- 
tributed more than their share of recent advances 
in science and technology. 

For the close bond between academic and indus- 
trial research. Her universities have benefitted 
themselves and in turn benefitted industry by en- 
couraging a two-way flow of ideas and inventions. 

For the spirit of enterprise and independence of 
her chemists and chemical engineers. Their courage 
and perseverance has been.put to test in planning 
and pushing forward with their program for a 
second National Chemical Exposition in Chicago, 
November 24-29. 

For the able leadership that has been provided 
by the Exposition Committee of the Chicago Sec- 
tion of the American Chemical Society. Under the 
chairmanship of Victor Conquest of Armour & Co., 
it has met and overcome many discouraging 
obstacles. 

For, in short, all of her rich resources and her 
remarkable human and industrial resourcefulness 
in their development and use. 


SPONGE IRON has become a subject 
of controversy between WPB and 
the Bureau of Mines. Unfortunately, 
much of the difference is either per- 
sonal controversy or a mere misuse 
of* the technical words involved. 
Many people still think that the old- 
fashioned sponge-iron processes are 
both technically impractical and eco- 
nomically unsound, even for war 
time. This is probably true. The 
Bureau of Mines in its proposals 
regarding direct reduction of iron 
ore is not talking about those old 
procedures. The Bureau proposes 
radically modified new plans which 
apparently have considerable merit, 
at least under certain limited local 
conditions. It is unfortunate that 
these new developments are being 
criticized in some cases largely be- 
cause they have been inaccurately 
named “sponge iron” or inadequately 
described. 


SPEED in war time is essential. Ex- 
cessive speed is, however, unfortu- 
nate. The old adage “Haste makes 
waste” must be carefully observed. 
We might safely paraphase it also 
as “Hurry makes worry.” This is 
peculiarly true of the continuous 
process-industry operations which 
for sake of smoothness, overall ef- 
feetiveness, and maximum produe- 
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tion must not be unduly rushed. 
When the pressure comes from the 
executive office or from Washington 
for speeds beyond those that are 
wise, there should be great care tak- 
en to point out that overall produc- 
tion is greater when hourly rates are 
within reason. 


SALARIES for chemical engineers must 
not exceed $25,000 per year after 
taxes are paid and authorized de- 
duections have been settled. Most 
Chem. & Met. readers will not lose 
very much sleep worrying over this 
limitation. But we ean well give 
some thought to the fact that this 
“reform” was effected by presiden- 
tial rather than legislative preserip- 
tion. Next time the “medicine” 
might not be so palatable! 


WHISKEY DISTILLERIES now make 
only industrial aleohol as the result 
of a tremendous shift in their tech- 
nology made to aid the war effort. 
One more change is going to be 
necessary. They will have to learn 
to use wheat instead of corn. Hence 
there will be no let-up in the tech- 
nical problems for this division of 
the process industry. Hence also the 
need for maintaining technical skills 
despite the draft and increases in 
voluntary enlistment. 
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POWER SHORTAGES next year now 
threaten electrochemical industry. 
Cessation of new construction on hy- 
droelectrie plants and steam-electric 
plant extensions leaves a dangerous- 
ly narrow margin for next year. Fur- 
thermore, this threat comes at a time 
when the army and navy require- 
ments impose increasing demands for 
chlorine, ferro alloys and other prod- 
ucts of electrie furnaces and cells. 
All who ean increase electrochemical 
and electrometallurgical production 
should do so. Those who ean find 
ways to do without the products of 
this division of industry may have to 
do that also. 


TARIFF on rubber at the end of the 
war will lead to a third world war— 
at least that is the dismal forecast 
of Vice President Wallace. It shows 
the extent to which American poli- 
cies are going to be reviewed for the 
purpose of international trading in 
ideas as well as in goods. Fortu- 
nately, it is not at all necessary that 
there be official decisions on these 
matters at this time. And it is 
doubtful whether Mr. Wallace in his 
extreme view will be as influential 
as might now appear when the actual 
time of decision arrives. Certainly 
there is no gain for anyone in talk- 
ing about post-war tariffs. 
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RESOURCES and 
RESOURCEFULNESS 
of the MIDDLE WEST 


“Watch the Middle West!” That's the advice of a high governmental official who is in 
a peculiarly favorable position to foresee industrial trends. Already there is evidence 
that a revolutionary change is in process as the war program has brought a desirable 
industrialization and diversification to what has heretofore been a predominately agri- 
cultural economy. Huge governmental projects and greatly stimulated war industries 
have created a better balance between farm and factory. More people are working 
more productively than ever before in our history. If we can but carry some of that 
same activity and enterprise into our : :ace-time economy, an even greater future is 
assured for this vast Midwestern Empire. To reach that difficult objective will call for 
the fullest utilization of the rich resources and inherent resourcefulness of this region 
that already produces almost a third of the products of the chemical process indus- 
tries. It is a clearcut challenge for chemical engineers of vision, energy and ability. 
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Rich Resources 


PROVIDE LIMITLESS SOURCES OF RAW MATERIALS 


Chem. & Met. INTERPRETATION 


That vast inland empire west of the Alleghenies, east of the Rockies 
and north of Tennessee has long been this country’s bread basket 
and butcher shop. It has filled the coal bins, provided the lumber, 
iron and steel, glass, lead and zinc for our shelters, the wool and 
leather for our clothing. Now, in the nation’s time of need, its great 
arsenals, huge ammunition and explosives plants, its tank and auto- 
motive factories are turning out more munitions than any other sec- 
tion of the country. Among the factors that have made this possible 
are, first, and perhaps most important, the abundance of natural 
resources. Nowhere else in the world is there comparable concen- 


tration of agricultural, mineral and chemical resources. 


Nearly 


every raw material for industry is available, most of them in almost 


limitless supply. 


These are certain to become more important to 


chemical engineers now intent on turning out materials that will 
help the war effort, but on whom must eventually rest much of the 
responsibility for the future growth and development of the Middle 
responsibility for the future development of the Middle West. 


FROM MINE, FARM AND FOREST 


T WAS NO ACCIDENT that concen- 
I trated fully a third of the chem- 
ical process industries within the 
fourteen Middle Western states. Sur- 
prising thing is that there are not 
more such plants. Coal and salt, 
petroleum and natural gas, limestone 
and most of the other mineral raw 
materials of chemical industry are 
available in abundance. <An_ out- 
standing exception is native sulphur, 
but pyrites and zine blende are 
available and would be used in great- 
er quantities for making sulphuric 
acid were it not for the low price 
at which Gulf-Coast brimstone ean 
be brought up the Mississippi to 
most of the consuming industries. 

Adequate, low-eost transportation 
had a lot to do with the develop- 
ment of Midwestern resources. Short 
hauls by rail, highway or waterway, 
bring raw materials to manufactur- 
ing plants that ean distribute finished 
products more widely and more eco- 
nomically than is possible from most 


other parts of the country. Chicago, 
Detroit, Cleveland, Milwaukee and 
St. Louis have benefitted by their 
loeation on navigable waterways. The 
Great Lakes alone normally aceount 
for a quarter of the total of U. 8. 
water-borne transportation. The Mis- 
sissippi, Ohio and Missouri rivers 
earry an increasing share of the traf- 
fic. But, by and large, it is the effi- 
cient network of Midwestern rail- 
roads that has been responsible for 
the tremendous spread of industry in 
this region that has more miles of 
tracks than any other comparable 
section in the United States. Looking 
still further ahead to the greater use 
of air transportation in the future, 
practically every city of any size in 
this area has or is developing its own 
airport facilities. 

From the mines, quarries and oil 
wells of the fourteen Middle Western 
states are produced about 30 percent 
of the total value of mineral products 
for the entire United States. West 
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Virginia takes the leading place with 
coal, natural gas, and petroleum con- 
tributing most and in that order. 
Illinois takes second place, again 
with petroleum, coal, stone and ce- 
ment as the ranking products. Next 
comes Kansas where zine production 
falls into third place behind her oil 
and gas. Ohio is fourth among the 
mineral producers of the Middle 
West, but ranks ninth in the country 
as a whole. Ohio’s elay products 
amount in value seeond only to coal. 
Kentucky follows although as a coal 
producer she has been exceeded only 
by West Virginia, Pennsylvania and 
Illinois. Michigan creeps in slightly 
ahead of Minnesota despite the fact 
that iron ore is the chief mineral in 
each state. The latter’s premier 
position as an ore producer is more 
than offset by Michigan’s output of 
petroleum, cement and copper. 

There is an appreciable drop from 
Minnesota’s 2.51 percent of the U.S. 
total to Indiana’s 1.25 percent and 
Missouri's 1.08 pereent. Coal makes 
the difference, and more than offsets 
Missouri’s output of 37.2 percent of 
the nation’s lead supply in 1939. 
None other of the fourteen states 
produces 1 pereent of the country’s 
mineral values—not even South Da- 
kota which is No. 3 among the U. S. 
gold producers. 

That the chemieal process indus 
tries follow in somewhat the same 
pattern as the minerals is not sur- 
prising. Chemical utilization of eoal, 
petroleum and natural gas would 
alone determine that. But, of course, 
there are other mineral raw materials 
that are less valuable in the aggre- 
gate but are of greater specifie im- 
portanee to chemical industry. For 
example the brines of Michigan and 
Southern Ohio, Missouri’s barytes, 
fluorspar in Illinois and Kentucky, 
glass sand, gypsum, ete. The ac- 
companying map and tabulation sum- 
marize the mineral and farm produe- 
tion of the 14 Middle Western States. 
On page 84 of this issue is a eompar- 
able map and supporting data for 
the distribution of the chemical proc- 
ess industries. Ohio, Illinois, In- 
diana, Michigan, Wisconsin, and 
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West Virginia are the ranking states. 
Note that in 1939 the area that pro- 
duced 29.13 of mineral values had 
31.21 percent of chemical values. 


MIDWESTERN RESOURCES 


processing industry with an inereas- 
ing list of useful products other than 
staple oil and meal. 

Flaxseed is another Middle West- 


AND RESOURCEFULNESS 


ethyl aleohol required for smokeless 
powder and other munitions, has fo- 
cused a great deal of attention on 
the utilization of corn and wheat as 


First among the products of the ern monopoly with more than half chemical raw material. 
forest, as far as chemical engineers of the U. S. total in Minnesota and In the Northern Regional Re- 
in the Middle West are concerned, is with approximately 85 percent con- search Laboratory of the U. S. De- 
the pulp wood that supplies the im- centrated in Minnesota, North and partment of Agriculture, the  so- 
portant pulp and paper industries of South Dakota, Iowa and Kansas. called science or field of “chemur- 
Wisconsin, Michigan, Ohio, Minne- Greater utilization of both the seed gy” is being put under the micros- 


sota and Illinois. Hardwood distil- and fiber are proceeding apace as our cope and into pilot plant demonstra- 


lation is a ranking process industry imports have been cut by difficulties tions to give a sounder basis on 
only in Michigan. Tanning mate- of ocean shipping. which to build industries that can 


rials and extracts are of still less im- 
portance. But there is increasing 
production of plywood requiring syn- 
thetie resin and other chemical adhe- 


utilize to the fullest extent the rich 
agricultural resources of the Middle 
West. 


The synthetic rubber industry’s in- 
sistent demand for butadiene, to- 
gether with the large quantities of 


sives. Wood flour is used in a filler 
in plastics and there has lately been 
| I lic SELECTED FARM AND MINERAL PRODUCTS OF THE MIDDLE WEST 
an increasing interest in lignin plas- (Based on compilation of Mississippi Valley iAssoe., May 1942) 
ties and various pulp wood products. (Showing percentage of total U.S. production except where it amounts to less than 1 percent). 
But in the broad scheme of things 
in the Middle West, the products of Farm Products, 1940 Mineral Products, 1939 
portant than those of the farm. The | 
fertile soil and high productivity of | | | aid 
the Corn Belt are legendary. Year lene | 
after year these states lead the world ew eles 
square mile and per state. Illinois 4.92/44.01 6.26 4 11.79 9.55 7.98 
5.95| 4.04] 3.69|13.76 4. 6 | 4 85| 1.26 | 19 
Not well known as the grain lowa..... 3.93} 82} 8.09} 7.98 | 1 6.38} .60} 31 
crops is the rapid progress that has Kansas. . 1.65) 3.53)15.16 4.22) 3.21] 10 7.45| 5.93] 3.38 | 4.10) 3.08} 2.91 | 8 
Kentucky 2.87| 3 1.75| 19 $11.17 2.31 4.55) 2.67} 11 
been made in growing soybeans for Michigan .| 2.04) 4.90) 2.18] 1.47 | 2.70| 14 25.91) 1.16 17.45 10.88] 2.74} 10 
Minnesota 7.06 14.63, 3.93 53.63, 4.69 | 5 66.04 1.26] 2.51 | 12 
seth feed and market. The heavy Missouri. . . 4.87| 3.93] 3.88 1a] 3.31) 9 33.00} 3.82) 1.08 | 21 
coneentration of this industry in Nebraska... . 4.37) 2.89) 4.26 | 3.05 | 13 2} 43 
ra. Indi 1 Ol North Dakota. 1.00) 2.70 11.87) 12.49} 1.71 | 20 06 | 46 
I}linois, lowa, Indiana and Ohio, to- 4:93) 4.04) 3.79 | | 5.201855 1.79) | {10.78} 288 | 
South Dakota 2.04) 4.31] 3.21) 6.12) 1.62 | 21 | .80 | 32 
ore ther with minor contributions from West Virginia | | 46 | 44 126.96) 1.61 1.96! 
Michigan and Missouri, accounts for Wisconsin. ..... 3.82) 7.83 8 | 2.68) 30 | 36 
fully 90 percent of the nation’s total. Total for Midwest 72.98|69.07|56.79 48.00 59.20/53 85.45/37. 10/58 88) 29 13, 
| | | | 
This has already led to an important = ! 
NORTH DAKOTA 04% 
Corn 1.0%, MINNESOTA 
Oots 2.7 
Wheat 11.87 
Flaxseed 12.49 
Cattle 2.05 Corn 7.06% 
Wool 1. oe 
= = Flaxseed 53.63 WISCONSIN 
SOUTH DAKOTA Cattle 4.99 
Horses 3.83 
Corn 2.04% Hogs 6.42 Corn 3.82% 
Oats 4.31 Wool 2.13 Oats 7.83 
Floxseed 6.12 tron Ore 66.04 Cattle 4.94 
Cottle 2.46 Horses 3.11 
Horses 2.28 Hogs 3.19 
Hogs 2.03 tron Ore 1.96 
Wool 3.02 10WA 
Corn 18.81%, 
NEBRASKA ILLINOIS 
Soybeans 18.82 
= Flaxseed 8.09 Corn 13.57% 
Wheat 4.26 4.92 
Horses 4.54 Wheot : Wheat 
Cattle 4.35 44.01 
Wool 2.74 Soybeans 44. 
Horses 2.93 4.27 
H 3.58 Cattle : Cattle 
uRI Horses 56 Horses 
MIsso ww 
Octs 3.93 Cool 1.79 
Corn 1.65% Hogs 2.33 % Wheat 3.88 Petroleum 9.55 
Oots 3.53 Wee! 1.05 Soybeans 1.47 
Wheot 15.16 lead 4.17 Cotton 3.09 
Flaxseed 4.22 Zine 14.2 Cottle 4.14 A 
Cottle 4.54 Salt 7.45 Horses 3.26 cottie 1-7 
Horses 2.40 Petroleum 5.93 Horses 
Woo 
Nat. Gas 3.48 % teed 33.00 
Zine 1.90 
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Remarkable 


PAVES THE WAY FOR INDUSTRIAL PROGRESS 


Chem. & Met. INTERPRETATION 


This war has proved that resources without resourcefulness are more 
of a liability than an asset. Fortunately, the Middle West has both. 
Her people are a match in ingenuity and productivity for the wealth 
of her resources and the fertility of her soil. Thus she has so highly 
developed her agriculture and industry that they are known and 
envied throughout the world. But, as this war has also proved, a 
better balance of farm and factory is greatly to be desired. There 
are still many challenging opportunities for new industries even 
though most of them will have to wait until the war is over. Those 
who are to meet this challenge and carry forward the Midwest's 
program of industrialization and diversification are the technically 
trained men and women in our schools and colleges, research and 
development laboratories and in engineering and administrative po- 
sitions in industry. Their resourcefulness is treated in these pages. 


FROM SCHOOL, LABORATORY AND PLANT 


ECHNICALLY-TRAINED manpower 
Ti. a good measure of a people’s 
resourcefulness. The number of col- 
lege graduates, particularly from sei- 
entific and professional courses, is an 
index of industrial progress. So too 
are the numbers of research labora- 
tories and of their staffs of skilled 
investigators. And because so many 
of the new problems of industrial de. 
velopment are essentially chemical in 
character, it is always helpful to 
know the approximate number of 
chemists and chemical engineers 
available to do a given job. 

By all these measures of resouree- 
fulness the 14 Middle Western states 
shown in the accompanying map 
rank unusually high when compared 
with other sections of the United 
States. With 34 pereent of the na 
tion’s population, they have 37 per 
cent of the colleges and professional 
schools. Enrollment in these institu 
tions of higher learning totals 522, 
990 men and women, which is 35 
pereent of the total for the entire 
United States. More than 800 of the 


country’s 2,237 industrial research 
laboratories (as of 1938) are located 
in these states. Their total research 
personnel at that time exceeded 15,- 
000 or 34.28 percent of the total for 
all such American laboratories. 

Authentic figures for the number 
of chemists and chemical engineers 
in these states are lacking but in 
the accompanying tabulation we have 
estimated that there are approxi- 
mately 20,000 people of such train- 
ing in the Middle West. Not all are 
employed in the chemical process in- 
dustries, of course, but it is interest- 
ing to observe that this area also 
accounts for 28.17 percent of the 
plants and 31.21 percent of the total 
value of products. (See map and 
table on page 84.) 

When the National Roster of Sei- 
entifie and Specialized Personnel 
was undertaken as an aid to the 
war effort, it was hoped that we 
might have from it, for the first time 
an adequate census of chemists and 
chemieal engineers. If such totals 
have been compiled, they are appar- 


ently regarded as military secrets 


for they have not been made avail- 
able to the general public. Perhaps 
after the war is over they will be 
published as historical data in the 
private papers of some of our gov- 
ernmental officials. Meanwhile the 
most recent and comprehensive data 
we have are the figures obtained last 
year in the questionnaire survey of 
the committee on the economic sta- 
tus of members of the American 
Chemical Society and published in 
Chemical and Engineering News, 
for 25, 1942. 

This committee, under the chair 
manship of Dr. Lawrence W. Bass, 
received replies to its questionnaire 
from 19,009 members, of whom 16, 
104 were identified as senior and 
1,255 as junior male members. Fe- 
male members and those for whom 
sex was not reported totalled 1,644. 
Of the male members 22.3 percent 
of the seniors and 29.2 pereent of 
the juniors were chemical engineers 
while 71.8 percent and 64.9 percent, 
respectively, reported chemistry as 
their major field. Other fields, in- 
cluding those of seience and engi- 
neering, accounted for 5.9 pereent of 
the senior males and 5.7 percent of 
the junior males. From 1926. to 
1941 the number of chemical engi- 
neers increased from 1,712 to 4,168 
or to 243 percent. The number of 
chemists increased from 6,120 to 13,- 
641 or to 223 percent. In both cases 
the largest growth occurred between 
1934 and 1937. 

Distribution by geographic dis- 
tricts has not yet been published in 
sufficient detail to make possible 
direet comparisons with the estimates 
given here but in 1941 the East 
North Central and West North Cen- 
tral regions totalled 29.1 percent of 
the U.S. total. The proportions in 
Kast North Central—Illinois, Ohio, 
Indiana, Michigan and Wiseonsin— 
increased from 22.7 percent in 1926 
to 23.6 pereent in 1941. In the lat- 
ter vear Illinois reported 8.4 percent 
against 6.7 percent for Ohio and 
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8.5 percent for the other three states 
combined. 

In the East North Central region 
only about a third of the members 
are employed in communities of 
100,000 or less population while in 
the West North Central the propor- 
tion was nearly half. This is largely 
explained by the fact that in TIli- 
nois 70.8 percent of those reported 
lived in eities of over 500,000, as 
compared with only 28.3 percent in 
Ohio and less in some of the states 
without such large cities. 


years 


1920 to 1938. <A de- 
tailed study of these data was made 
by George Perazich and Philip M. 
Field for the Works Projeets Ad- 
ministration’s National Research 
Project and published in January, 
1940, as its Report No. M-4. (See 
also Chem. & Met. September, 1939, 
pp. 523-5.) From this souree were 
taken the figures shown in the ae- 
companying table and map. It will 
he noted therein that in 1938 Ohio 
led in the Middle West both in the 
total number of laboratories and in 


more 


NORTH DAKOTA 


Total Enrollment 


Research Personnel 


SOUTH DAKOTA 


Total Enrollment 


NEBRASKA 


KANSAS 


W 
8,332 


Professional Schools 
Ind. Research Lobs. 


Chem. & Chem. Engrs. 100 


Professional Schools 


Ind. Research Labs. 
Research Personnel 
Chem. & Chem. Engrs. 100 


Professional Schools 22 
Total Enroliment 
Ind. Research Labs. 7 

Research Personnel 32 
Chom. & Chem. Engrs. 200 


Professional Schools 45 


Chem. & Chem. Engrs. 500 


MINNESOTA 


Professional Schools 
39 

Total Enrollment 
34,647 


Ind. Research Labs. 


WISCONSIN 


30 Professional Schools 64 
Total Enroliment 33,135 


Research Personnel 


Illinois is see- 
end, followed by Michigan, Indiana 


research personnel. 


Chemical 
however, 


and Wisconsin. In the 
and Allied Industries, 
Michigan went into the lead over 
Ohio in 1938 with more than twice 
the research personnel of Illinois, 
Inadequate as are these figures as 
true measures of inherent resource 
fulness, they are nevertheless indica 
tive of a great creative force that is 
actively at work in developing the 
agricultural, mineral and chemical 
resources of the Middle West. 


MICHIGAN 


Me 278 Ind. Research Lobs. 50 
E 1,000 Total Enroliment 60,961 
ind. Research Labs. ‘132 
Research Personnel 2,993 


1OWA 


Professional Schools 62 
Total Enrollment 29,753 
Ind. Research Labs. 10 
Resoarch Personnel 61 


16,579 Chom. & Chem. Engrs. 600 


Technical Manpower 


Perhaps the best conelusion one 
can draw from these figures is that 
the number of chemists and chemiea] 
engineers has been growing steadily 
during the past 15 years and has 
more than kept paet with the ad- 
vanee of industry. The Middle West 
has maintained, and in facet 
slightly increased, its proportion of 
the country’s total chemical person- 


has 


nel, 

Illuminating statisties are readily 
available on research laboratories 
end personnel, thanks to the system- 
atic surveys conducted by the Na- 


tional Research Council during the 
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Professional Schools 56 


Chem. & Chem. Engrs. 1, 


Chem. & Chem. Engrs. 2,500 


ILLINOIS 
Professional Schools 91 Professional 
Total Enrollment 107,074 Total Enrolimen 
Ind. Research Lobs. 207 Ind. Research lo ae 
Research Personnel 4,527 Research 5.4000 
Chem. & Chem. Engrs 5,000 Chem. & Chem 9 ‘ 

INDIANA west 

VIRGINIA 
Professional Schools 41 
Total Enroliment Schools 20 
Ind. Research Labs. 
Chem. & Chem. Engrs. 2,000 KENTUCKY 


Chem Chem. Engrs. 7! 


Total Enrollment 27,244 40,393 , is 39 
Total Enroliment Professional Schools 
Ind. Research Labs. 13 Ind. Research Labs. 45 Total Enrollment 22,414 
Research Personnel 70 Research Personne! 480 Ind. Research labs. 13 
500 Research Personnel 109 


Chem. & Chem. Engrs. 500 


DISTRIBUTION OF TECHNICAL MANPOWER IN 14 MIDWESTERN STATES 
esearch Personnel 
Chemicals Total Total Estimated number 
and allied for all College of Chem, & 
STATE industries industries Enrollment Chem. Enyrs. 
1927 1938 1927 1938 1939 40 1942 
Illinois... ... 151 462 1,810 4,527 107,074 5,000 
Indiana.... 120 244 401 282 37 065 2,000 
9 4 61 29,753 600 
eee ‘ 38 70 27 , 244 500 
Kentucky... .. . 29 2 109 22,414 
Michigan........ 194 923 O54 2,993 60 961 2,500 
Minnesota..... ol 27 $4,647 SOU) 
Missouri... .. 59 116 166 480 40,393 1,500 
Nebraska. . ce 7 4 20 32 16,579 200 
North Dakota... 8,332 100 
Ohio. .. 223 778 2,100 1,763 84 366 4,000 
South Dakota... .. 6,583 100 
West Virginia...... 40 Sd 109 104 14,444 750 
Wisconsin... .. 123 37 277 485 33,135 1,000 
Total for 14 States.. 926 2,747 5,934 15,184 522,990 19,550 
Total for United States. . 3,463 9,542 18,982 44,292 1,493,203 60,000 
Percent in Midwest. . . ; 26.73 28.78 31.26 34.28 35.02 32.58 
Sources: Data on Schools and Enrollment from U. 8S. Office of Education. 
“Summary of Statistics of Higher Education,”’ 1939-40. 
Data on Research Personnel from “ Industrial Research and Changing Technology,"’ Nat. Res. 
Project, W. P. A., Jan. 1940. 
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Why Midwest Makes 
More Munitions 


Chem. & Met. INTERPRETATION 


Those who are most responsible for planning the national defense 
program back in 1940 began by setting up a “safety zone” that was 
bounded by an indefinite border roughly 200 miles inland from any 
sea coast. Wherever possible, new plant facilities for war pro- 
duction were located within this protected territory. Gradually, too, 
another principle was recognized and largely accepted. As first 
enunciated by Agricultural Commissioner Chester C. Davis of the 
old National Defense Advisory Board, it was that “no new defense 
industries should be located in areas where the heavy industries 
essential to the defense are already concentrated.” This move was 
made to tap new reservoirs of unemployed labor as well as unde- 
veloped resources and materials. The Middle West, in particular, 
benefitted by this program and up to the time we actually entered 
into the war, this area accounted for fully 60 percent of the total 
new industrial facilties. Since then there have been larger projects 
for shipbuilding and aircraft that have been located outside of this 
territory but it is significant that 45.72 percent of the new war-indus- 
try plants are to be found in the Middle Western states. Contracts 
for all war supplies are distributed more widely but these states 
account for 36.79 percent of the almost 80 billion dollars that had 
been contracted up to August 1, 1942. 


RADUALLY the rest of the United April, 1941, pp. 98-9), the 14 Mid- 


States is catching up with the dle Western states accounted for 
Middle West in defense plant con- 49.8 percent of the U. 8. total for 
struction. When Chem. & Met. last plants of all types ineluding ship- 
reviewed the distribution of con- building and aireraft. For the more 
tracts for industrial facilities (see limited elassifieation of “Arms, Am- 


munition and Explosives,” in which 
chemical industry is most interested, 
the Midwest’s proportion exceeded 
65 percent. According to the most 
recent figures released by the Sta- 
tisties Division of WPB, the propor- 
tion for total facilities had dropped 
to 35.63 pereent and for industrial 
facilities to 45.72 percent. Detailed 
data are no longer publishable for 
chemical munitions as such. 

That this is still a larger share of 
war production facilities than that 
of any other regional group of states 
is apparent from the tabulations 
shown below and from the map on 
the opposite page. The per capita 
value of all war contracts is $644.74 
for the Middle Western states as 
compared with $597.81 for the U. S. 
average. With 34.10 percent of the 
population, the area has 36.79 per- 
cent of the dollar value of contracts 
awarded up to August 1, 1942. This 
totals almost thirty billions of dol- 
lars. 

Michigan has lately moved into 
first place among the states, having 
received more than 10 percent of all 
war contracts awarded since June, 
1940. This results, of course, from 
the progress being made in the con- 
version of the automobile industry 
and the heavy production of tanks, 
aireraft, engines and other automo- 
tive equipment. Ohio is next among 


DISTRIBUTION OF MAJOR WAR FACILITIES PROJECTS IN THE); DISTRIBUTION OF WAR SUPPLY AND FACILITY CONTRACTS 
MIDDLE WESTERN STATES IN MIDDLE WESTERN STATES 


June 1940 through July 1942 June 1 


940 through July 1942 


Industrial Facilities Rank of Total Facilities Rank of 


Dollar Value Rank of Per Rank of 
of Contracts States Capita States 


Projects States Projects States Population Awarded in Value of in 
States (000 omitted) in U.S. A. (000 omitted) in U.S. A, States (1940) (000 omitted) U.S. A. Contracts U. 8. A. 
Illinois. $1,024,026 4 $1,174,233 5 Illinois. 7,897,241 $4 025,353 7 $599.72 20 
Indiana. . 893 , 230 5 1,049 ,682 8 — 
51,645 28 73,27 owas... 2 2 , 59 27 2 35 
340 923 9 508300 9 bake 1,801 ,02 2,472, 112 11 1,372.61 4 
Kentucky. . 171,554 26 307 , 822 25 | Kentucky. . .. 2,845,627 443 ,332 31 155.80 43 
Michigan 1,028,471 3 1,070,894 7 | Michigan 5,256,106 7.957, 188 l 1,513.89 2 
Minnesota 264 856 17 268 .909 29 Minnesota 2,792,300 736,921 21 263.91 30 
Missouri. . . 498 | 828 9 634327 10 | Missouri... .. 3,784,664 1,442,868 16 381.24 2 
Nebraska. . 154,316 27 242 838 31 | Nebraska... 1,315,834 462 , 336 29 351.36 28 
North Dakota.... 48 48 North Dakota... . 641,935 2,942 48 4.58 4s 
Ohio. 1,100,572 2 1,203 ,009 4 | Ohio. . 6,907,612 5,506, 186 4 797.12 ll 
South Dakota... 150 47 50,617 42 | South Dakota. . 642,961 54,461 45 84.70 46 
West Virginia 259 18 260,793 30 West Virginia. . 1,901,975 435,742 33 229.10 34 
Wisconsin. .. 388 , 908 11 440,7: 15 | Wisconsin . . 3,137,587 1,578,818 15 503.19 21 
Total of 14 Mid- | Total for 14 Mid- 
west States 6,176,820 7,223,495 | west States..... 44,899,933 28,959,029 644.74 
Total for U.S. A 13,509,765 20,271,907 | Total for U. S. A..131,669.275 78,713,192 597.81 
Percent in Midwest | Percent in Midwest 
Compiled by George C. Smith, Department of Industrial Development, Compiled by George C. Smith, Department of Industrial Development, 


M-K-T RR, St. Louis, Mo., from official releases of Statistics Division, War | M—K-T RR, St. Louis, Mo., from official releases of Statistics Division, War 
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NORTH DAKOTA 


Total War Contracts $3. millions 


Per Capita Value $4.58 


SOUTH DAKOTA 


Toto! War Contracts $54 
Per Capita Value $84.70 
Facilities Projects $51 


NEBRASKA 


Total War Contracts $462 
Per Capita Value $351.36 
Facilities Projects $243 


KANSAS 


Per Capita Value 


millions 
Industrial Facilities $150 thousand 


millions 
Industrial Facilities $154 millions 


Total War Contracts $2,472 millions 
$1,372.61 

Facilities Projects $346 
Industrial Facilities $241 


MINNESOTA 


Total War Contracts 
$737 millions 

Per Capita Value 
$263.91 

Facilities Projects 
$269 =millions 


WISCONSIN 
Total Wor Contracts 
$1,579 millions 


Per Capita Value 
$503.19 


Facilities Projects 
$411 millions 
industrial Facilities 
$389 millions 


Industrial Facilities. 
$265 millions 


Total Wor Contfacts 
$549_— millions 

Per Capita Value 
$216.13 

Facilities Projects 
$173 millions 
industrial Facilities 
{$152 millions 


MISSOURI 


Total War Contracts 
$1,443 millions 

Per Capita Value 

$381.24 

Facilities Projects 
$634 millions 
Industrial Facilities 
$499 millions 


the Middle Western states but in the 
nation is exceeded by California and 
New York. New Jersey and Penn- 
svlvania come in ahead of Illinois’ 
share, which alone exceeds four bil- 
lions of dollars. Indiana has a siz- 
able total of three and a third bil- 
lions and ranks ninth in the nation. 
Kansas is in eleventh place nation- 
ally but is second only to Michigan 
in per capita value of her war con- 
tracts. 

From the accompanying table it 
will be seen that the Middle West 
can claim the states with both the 
largest and the smallest totals of 
war contraets. North Dakota is the 
forty-eighth ranking state with per 
eapita contracts of only $4.58 as 
compared with $1,513.89 for Michi- 
gan, and $2,101.92 for Connecticut. 

Turning now to plant awards, it 
is interesting to note that govern- 
ment contracts for facilities have 
more than trebled since the first of 
the vear when they were valued at 
slightly less than $6 billion. Of the 
total for continental United States 
of $20.27 billions, about 65 percent 
were for industrial facilities. In 
this eategory it is of interest to note 
that Ohio was nosed out of first 
place in July by Pennsylvania but 
only by about $5 millions. In turn 
Michigan was in third place and 


Illinois in fourth place in the nation, 


N 


vet contracts in all three states ex- 
ceeded $1 billion each. They ae- 
counted for more than half of the 
total for industrial facilities for the 
14 Middle Western states. 


On the basis of total facilities, 
which includes cantonments, army 
and navy bases, ete., Texas takes 


first rank among all the states and 
both California and Pennsylvania 
exceed Ohio. Illinois goes ahead of 
Michigan in this listing, followed 
very closely by Indiana. 

In the Economic Record of the 


National Industrial Conference 
Board for September 1942, values 


of war contracts were also classified 
on the basis of the 33 “industrial 
set up by the U. S. Census 
Furthermore, NICB has 
given us some interesting compari- 
sons between the percentage of war 
contracts for each industrial area 
and the percentage of value added 
by manufacture as reported in the 
Census of Manufactures in 1939. 
The Chieago industrial area, fer 
example, eontracts 
through June 30, 1942 amounting to 
4.0 pereent of the U.S. total but the 
same area in 1939 had produced 7.7 
pereent of the U.S. total value of 
products. In Cleveland the two fig- 
ures were more nearly balanced— 
2.1 percent for contracts and 2.2 per- 
cent for manufactures. Contracts 


areas 


Bureau. 


received war 
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ILLINOIS 
Total War Contracts $4,025 millions 
Per Capita Value 
Facilities Projects . 
industrial Facilities $1,024 milions 
INDIANA 
Total War Contracts $3,292 millions 
Per Capita Value 
Facilities Projects 
Industrial Facilities $893 millions 


$509.72 
$1,174 millions 


Total Wor Contracts $7,957 millions 


Per Capito Value 
Facilities Projects $1,071 = 
Industrial Facilities $1,028 millio 


OHIO 

tracts $5,506 millions 
War Con gh 
$1,203 millions 
1,101 millions 


Total 
Per Capita Valve 
Facilities Projects 
Industrial Facilities $ 


WEST 
VIRGINIA 


Total Wor Contracts $436 millions 
Per Capita Value $229.10 

Facilities Projects $261 millions 
Industrial Facilities $388 millions 


$960.43 
$1,050 millions 


KENTUCKY 


Total War Contracts $443 millions 
Per Capita Value $155.80 

Facilities Projects $308 millions 
Industrial Facilities $171 millions 


lagged behind produetion facilities 
in St. Louis with 1.2 percent as com 
pared with 1.9 reported by the Cen- 


sus. The same situation applied in 


Milwaukee with 1.0 percent con 
tracts and 1.5 percent manufae- 
turers. Cincinnati with 0.9 percent 


contracts had 1.3 pereent manufae- 
tures in 1939. Kansas City with 
0.9 pereent contracts had but 0.6 
percent of manufacturers. For Min- 
neapolis-St. Paul both percentages 
stood at 0.8. In Indianapolis econ- 
tracts of 0.8 pereent exceeded manu- 
factures of 0.6 percent but in Akron 
and in Dayton the reverse situation 
showed with contracts 0.5 pereent 
and 0.4 percent respectively, and 
manufactures standing at 0.7 per- 
cent for both cities. 

The Chieago industrial area led 
the nation for war plant facilities 
with $962 million through June 39, 
1942. Detroit was second with $572 
million. St. Louis was in sixth place 
nationally with $299 million. Louis- 
ville, Ky., not ineluded in the cen- 
sus division of “industrial areas,” 
had new war contracts through June 
of $254 million which is only slight 
lv less than that 
New York. 


So it goes, 


for metropolitan 


The Middle West has 
become in a very true sense the ar- 
senal of democracy as well as the 


granary and the butcher shop. 
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Resources and Manpower 
of the 14 Middlewestern States 


BWecaver so much of the future growth and de- 
velopment of the chemical process industries of the 
Middle West is dependent upon chemical engi- 
neers, we have turned principally to the eduea- 
tiona! institutions for the articles that follow. We 
have asked the heads of the various departments 
of chemical engineering to survey quite briefly 
those mineral and agricultural resources that are 
likely to be of most interest for industrial exploita- 
tion. To this extent their contributions bring up- 
to-date the more extensive series of regional sur- 
veys that appeared in Vol. 34 of Chem. & Met. 
beginning with the January 1927 issue. 

Anyone who cares to review those articles of 15 
vears ago and to contrast them with the current 


changes that have already resulted from the de- 
centralization and diversification of the chemical 
engineering industries. To project vour thinking 
that far into the future is a difficult but stimulating 
adventure! 

But, as noted elsewhere in this Middlewestern 
issue, ‘‘resources without resourcefulness”’’ are of 
little avail. So we have also asked our authors to 
discuss the question of technical manpower—to 
tell us something of the production facilities and 
the present and prospective market for chemical 
engineers in the various states of the Middle West. 
If these brief summaries prove of interest and lead 
to further study of the opportunities they repre- 
sent, both authors and editors will have reason to 


summaries will be struck with the tremendous 


Farm Income,!940 — $571,624,000 
Mineral Products, 1939 —$ 210,295,788 
Chemical Products,!940-$ 600,296, 


ILLINOIS 


By HAROLD VAGTBORG 


Director, Armour Research Foundation 
and Institute of Gas Technology, Chicago 


HE STATE OF ILLINOIS has been 
by a prominent mili- 
tary authority as one of the four 
most important industrial centers of 
the United States. The man who ex- 
pressed this opinion may have been 
speaking not only of its present in- 
dustrial production, but also of its 
promise of future development and 
its strategie location. Chief among 
its industries are chemical manufac- 
turing and the closely related indus- 


tries of steel manufacturing and the 
processing of petroleum and agricul- 
tural products. 

Illinois is well placed geographi- 
cally for future expansion in the 
chemical fields. Water and railway 
transportation are ample. Railway 
systems converge at Chicago, from 
the agricultural sections of the west 
and south and from the industrial 
areas of the east. Important from 
the military standpoint, a factor in- 
fluencing the location of new indus- 
tries today, is the fact that it is cut 
off by mountain ranges from both 
seacoasts and is well inland. Also 
important is its already well estab- 
lished industrial and civilian demand 
for chemical products within its own 
metropolitan area, 

Illinois is fortunate in the natural 
resources upon which chemical indus- 
tries depend: agricultural products, 
petroleum, coal and minerals. It has 
an abundance of these materials 
to meet the demands of increasing 
chemical manufacture. In addition 
it is near the grain fields and cattle 
grazing regions to the west. 

A growing chemical industry de- 
mands ample supplies of power and 
fuel, which Illinois coal regions pro- 
vide; of water, which exists in 
abundance in Lake Miehigan and in 
the rivers of the state; of raw ma- 
terials, already mentioned; of steel, 
available in the South Chieago mills; 
of skilled manpower, which is being 
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feel that their joint efforts were worthwhile. 


trained in increasing numbers in a 
number of institutions of the state. 
There are, in addition, the research 
facilities of edueational institutions, 
of an industrial researeh institute 
and of the Northern Research Labora- 
tory of the U. S. Department of Ag- 
riculture at Peoria. 

The program of training manpower 
is expanding to meet the needs of the 
chemical industries and unless seri- 
ously delayed by the military require- 
ments of the nation, should be able 
to supply the future needs of the 
industry. The educational programs 
at Illinois Institute ef Technology, 
the Universities of Chieago and of 
Illinois, Northwestern Institute of 
Technology and many smaller insti- 
tutions show a definite increase in the 
demand for courses in the fields of 
chemistry, chemical engineering, anid 
related subjects. There is at the pres- 
ent time a shortage of manpower in 
several fields, a situation created by 
the war and likely to become worse 
before it is corrected, but it is. be- 
lieved that in the long run the need 
will be filled by the educational faecili- 
ties now available. 

The chemical industries of [illinois 
are located largely in the Chicago, 
East St. Louis, Peoria, and Decatur 
areas. The latest available figures 
of the Census of Manufactures for 
1939 indieate an annual output of 
$304,841,094 for the Illinois chemical 
industries. The output of the allied 
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petroleum refining industry was more 
than $120,000,000 in the state. 

In the Chieago metropolitan area, 
which ineludes portions of neighbor- 
ing Indiana, the chemical industries 
form the fifth industrial 
group, running ahead of petroleum 
refining. It is notable that in this 
area the leading industry is steel 
which is also closely related to 
the chemical industry, both in its 
methods and as a producer and con- 
sumer of chemicals. Important di- 
visions of the chemical industry are 
based on the byproducts of the meat 
packing industry and of agricultural 
products and byproduets of food 
processing industry. 


largest 


The trend of recent years accented 
by the war has been toward motor 
fuels of ever higher octane number. 
The war’s demands for airplane fuels 
have speeded the conversion of re- 
fineries to the production of these 
types of gasoline. The return of 
peace will see the production of 
vehicles on a wide seale, whether auto- 
mobiles or planes, which will use these 
types of fuels. The petroleum re- 
fineries of the Illinois area have 
ample steel capacity at hand for their 
needs for plant expansion or conver- 
sion. In addition Illinois has become 
a leading state in the production of 
petroleum within its own borders and 
the petroleum industry of the state 
holds an advantage from its being 
near a large source of supply. While 
Illinois has long been an important 
processor of petroleum because of its 
central location in a consuming area, 
the fact that it has also recently be- 
come a leading state in the produe- 
tion of petroleum has given it an 
additional advantage in the field. 

The automobiles of the future will, 
we are told, have lighter bodies due 
to the greater use of plasties and alu- 
minum and will be shod with tires of 
synthetic rubber. An important in- 
gredient of plasties is furfural de- 
rived from agricultural byproducts 
in the development of which Illinois 
has led. It found its first large use 
because of its selective solvent prop- 
erties in the refining of lubricating 
oils and is currently being used in the 
purifieation of butadiene. Formalde- 
hyde, another important constituent 
of synthetic resins is produeed from 
methanol which, in turn, is produced 
from carbon dioxide and hydrogen 
byproducts of fermentation. 

Synthetie rubber, while assured of 
a large place in our future economy; 
provides a puzzle with all of whose 
phases we are not vet familiar. IIli- 
nois chemical industries stand in a 
favorable position if it is to be pro- 


duced from alcohol. This is the 
second largest corn producing state 
and is sufficiently near to lowa which 
holds first place. If the synthetic 
rubber of the future is produced from 
petroleum, Illinois has large facilities 
at hand, as previously mentioned and 
may beeome an important factor in 
the industry. 

The gas industry of the future will 
provide for the manufacture of gas 
at the coal mines with large pipe lines 
to convey it to metropolitan centers. 
With its coal resources, Illinois may 
well supply its share of manufactured 
gas. 

The large facilities for the manu- 
facture of explosives within the state 
and the expected large use of wheat 
in place of corn in the manufacture 
of starch are two factors in the war 
period production, the effect of which 


Farm|income, 1940 $306,725,000 
Minefal Products,!939- $53,423 223 
Chemical Products,'939-$451,518, 261 


INDIANA 


By J. L. BRAY 


Head, School of Chemical & Metallurgical 
Engineering, Purdue University, West 
Lafayette, Ind. 


OR THE PAST 30 years the center 
F:: population of the United 
States has been in Indiana, at the 
present time being near Linton in 
Green County. During the same pe- 
riod, the state has been transformed 
from one devoted principally to the 
raising of agricultural products to a 
highly industrialized section of the 
country. This development has come 
about through a unique combination 
of geographical, political, industrial 
and edueational factors. 

One factor involved is that of 
cheap fuel, because the state is 
erossed by a number of major oil 
and natural gas lines, which furnish 
not only very cheap fuels but, in the 
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on post-war developments is ques- 
tionable. 

Other trends worth noting for their 
future development in the Illinois 
area are: the production of dextrose 
from corn, the use of corn as a start- 
ing material for the production of 
other new chemicais like butylene gly- 
col and levulinie acid, the use of by- 
products of the packing industry for 
the production of pure fatty acids 
and derivatives and otherwise. 

Perhaps the most promising factor 
in the situation of the chemical in- 
dustries of the area is the forward- 
looking attitude of many of the lead- 
ers of the industries. There are many 
plans for expansion of facilities and 
for production of new products which 
are far advanced in their experimen- 
tal stage and await only the end of 
the war to permit their execution. 


case of natural gas, one greatly de- 
sired in chemical and metallurgical 
industries, because of its purity and 
high heating value. Furthermore, 
Indiana has over 6,000 square miles 
underlain with coal. In recent years 
the production of coal has run 
around 20 million tons per year, 
about 30 percent of which comes 
from stripping operations. At pres- 
ent there are about 190 shafts and 
55 strip mines, employing some 
14,000 miners. 

The proximity to Great Lakes also 
brings about a less rigorous climate 
than prevails in the neighboring 
states. It is obviously a great indus- 
trial advantage to have an average 
temperature of 28.4 deg. F. in Janu- 
ary, and of 75.7 deg. in July, with 
only a moderate rainfall. Indiana’s 
unusual topography makes most of 
the state adapted to some form of 
agriculture or industry. In the north- 
ern and central parts, the wide flat 
plains which are broken only ocea- 
sionally by low ridges or river val- 
leys, are attractive from an industrial 
standpoint. 

Indiana is also fortunate in having 
excellent transportation, represented 
not only by six systems of railroads 
serving the state (with 6,954 miles of 
tracks), but also by a network of 
recently constructed roads totalling 
76,000 miles, with over 9,000 in hard 
pavement. Indiana has the excep- 
tionally heavy concentration of 1 
mile of rails for every 5 square miles 
of land area. On its roads are oper- 
ated approximately 120 truck lines. 
Furthermore, there is access to the 
cheapest transportation in the world 
on the last of the world’s free seas— 
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the Great Lakes. 
tion it is worthy of note that cargoes 
may be carried on the Lakes a dis- 
tance of 800 miles for 77 cents per 
gross ton, or less than 1 mill per 


In this connec- 


ton mile. To move a ton of freight 
the same distance by railroad costs 
about $5. The importance of the 
Lake ports may be gaged by the fact 
that the annual movement of over 
100,000,000 tons of cargo over the 
Great Lakes is more than the com- 
bined totals of all the Gulf and Pa- 
cific ports. Also available are the 
600 miles of navigable rivers—the 
Ohio and the Wabash, which bring 
sulphur, molasses and oil to Jeffer- 
sonville, New Albany and Terre 
Haute; and the nearby Chicago Sani- 
tary and Ship Canal which connects 
with the Mississippi River and Gulf 
ports. 

The state has large areas of land 
devoted to agriculture (19,800,000 
acres) represented by 190,000 farms. 
Much of this land is engaged in rais- 
ing corn, grain and soybeans, which 
in turn are used in a great many 
chemical plants seattered about the 
state. A recent development is the 
planting of Russian dandelion, a raw 
material for synthetie rubber. 

Another factor lies in the large re- 
serves of man-power, as well as the 
character of this labor. The state 
has a population of about 3,500,000 
(eleventh in the United States), only 
105,000 of whom are foreign born. 
The remainder, something over 
3,000,000 in all, are native born, 
highly skilled, well educated, and con- 
stitute an attractive reservoir for the 
chemical process industries. In this 
group, by reason of diversified indus- 
try, as well as a highly developed 
vocational training system, are found 
all the skills required by present day 
industry. 

Indiana’s constitution prohibits 
bonded indebtedness on the part of 
the state government, which has re- 
sulted in a much less extravagant 
spending program than has char- 
acterized neighboring states. The 
road system has been financed on a 
pay-as-you-go basis. By spreading 
the tax base into property, gross in- 
come and excise taxes, the state has 
greatly reduced the tax burden on 
property. 

Years ago many distilleries were 
opened in the southern part of the 
state. These have since been consoli- 
dated into a few large companies 
which have adopted an aggressive re- 
search policy, with the result that 
even before the present emergency 
they were engaged in manufacturing 
industrial aleohol, solvents and allied 
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products. Cheap corn, grain, and 
fuel, with molasses and sugar by boat 
from the south, are the raw materials 
used. The versatile soybean will also 
add to the variety and value of these 
products. Under the impetus of the 
present emergency these plants have 
been greatly enlarged and expanded. 

The outstanding development within 
the state is, of course, the Calumet 
region along the shores of Lake Mich- 
igan, where there are many large 
plants devoted to the manufacture 
and processing of steel, oil, grain, 
soybeans, cement, ete. Gary, for ex- 
ample, possesses one of the largest 
steel mills in the world, Whiting one 
of the largest petroleum refineries 
and Buffington one of the largest 
cement plants (using waste slag from 
the steel mills). Other large indus- 
tries produce sulphuric acid, refrac- 
tory brick, coke, paint and glass. As 
a matter of fact, the manufacturing 
establishments within the state (3,904 
in number, employing 350,000 wage 
earners) are highly diversified and 
inelude, besides those mentioned 
above, pharmaceutica] products, auto- 
motive bodies and parts, railroad 
equipment, foundry and machine 
shops, hosiery, clothing, food and 
meat products, radios, bottles and 
fruit jars. 

Indiana’s school system has kept 
pace with its industrial development. 
In addition to one of the best school 
systems in the country, the state 
boasts two great state-maintained uni- 
versities, two teachers’ colleges and 
seven privately endowed institutions 
of higher learning. One of the state 
institutions, Purdue University (total 
enrollment 6,300) has the largest en- 
rollment of engineering students in 
the country (3,600 in 1942) and a 
unique research organization, the 
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By O. R. SWEENEY 

Head, Department of Chemical and Min- 
ing Engineering, Iowa State College, 
Ames, Ia. 


GRICULTURALLY, it is possible to 
feed, clothe and house a denser 
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Purdue Research Foundation, de- 
voted to promoting research relations 
with industry. 

There are many important muni- 
tion plants scattered about the state. 
Some of these are expansions of old 
industries, but many have been re- 
cently built and are among the larg- 
est and most modern in the country. 
The character, location and size of 
these, for military reasons, cannot be 
diseussed here. It is obvious, how- 
ever, that the state, because of its 
central, and consequently well-pro- 
tected location, as well as its enor- 
mous natural resources in the shape 
of natural gas, coal, oil, corn, soy- 
beans, limestone, ete., offers an ideal 
location for such industries. 

The future for the state, from a 
process industry standpoint, is bright 
indeed. On the one hand we have a 
rapidly expanding metallurgical dis- 
trict, backed up by the enormous iron 
ore resources of Minnesota and Mich- 
igan, and the cheap transportation of 
the Great Lakes. It is obvious that 
Gary was selected as a site for a 
steel plant because it oceupies a stra- 
tegic position between these ores and 
the fine coking coals of West Vir- 
ginia, Pennsylvania and Kentucky. 
On the other hand we have an equally 
promising chemical industry involv- 
ing the manufacture and processing 
of plasties, petroleum, alcohol, solv- 
ents and cement. Hand maiden to 
both of these will be hundreds of 
establishments consuming these prod- 
ucts in the manufacture of machinery, 
airplanes, automobiles, ete. Further- 
more, there are enormous resources 
of limestone and shale, which are 
suitable for the manufacture of ce- 
ment, as well as clays and kaolin for 
the refractory and the structural 
brick industries. 


population in Iowa than in any other 
spot, of similar size, in the world. 
Not only is adequate water available 
from streams, but a wide distribu- 
tion of ground water makes it pos- 
sible to obtain additional supplies by 
drilling almost any place in the state. 
While much of this water is fairly 
hard (11 to 21 g.p.g.), it is easily 
softened and is satisfactory for 
steam, cooling and chemical uses. 

Intrinsically, the greatest asset of 
the state is its 55,586 sq.mi. of rich, 
well-drained, level soil. Twenty-five 
pereent of all the Grade I farming 
land of America is within the state. 
The soil and subsoil are so rich in 
plant food that commercial fertilizer 
is unnecessary. 


11—87 


| 
4 
- 
~ 


Corn is the first rank erop. The 
production for the eurrent year will 
be 550,000,000 bu. 
into corn oil, 


Corn is processed 
protein stock 
starch, corn syrup, corn sugar, and 


feed, 


many other specialties in plants at 
Cedar Rapids, Keokuk and Clinton 
that are among the largest in the 
world. Sinee most corn is still used 
for animal feed, cattle, swine, sheep 
and poultry are produced in great 
Much of this livestoek is 
processed out of the state, but a 


numbers. 


great and rapidly growing slaughter 
From its 
byproducts there are raw materials 


industry is in operation. 
for other chemical industries: bone, 
fertilizer, lard substitutes, and soap 
are examples. 

The vast number of animals which 
die before they leave the farm are 
processed in loeal plants for hides, 
hoofs, horns, hard oils and tankage. 
Since the state is now producing 
quantities of soybean and corn oil, 
together with hard oil and off grade 
slaughter-house fats, there is a strong 
probability that the already sizeable 
detergent industry will expand. 

Recently industrial aleohol 
plant has been erected at Clinton to 
utilize the rehabilitated facilities of 
Using grain 
as raw material, its output will in- 
clude byproduct stock feed which 
will be fed to livestock. 
Should synthetie rubber be produced 
on a continuing basis from grain al- 


an abandoned brewery. 


nearby 


cohol, the state would be an ideal 
location for additional aleohol plants. 
Research has shown that corn ean 
also be fermented to yield butylene 
elveol, which gives promise of pro- 
ducing butadiene rubber even more 
cheaply. (See Chem. & Met., Oct. 
1942, p. 95). 

Soybean production for the eur- 
rent vear will be 36,000,000 bu. This 
versatile legume can be processed 
into vegetable milk, cheese, oil, stock 
feed, lecithin, flour, soy sauce, plas- 
ties, adhesives, diabetie food, butter 
and rubber substitutes, soap, paint, 
linoleum, printer's ink, candles, salad 
oil, fly spray and lubricants. Twelve 
plants within the state process the 
beans into oil and meal. The belief 
is that numerous small plants dis- 
persed throughout the state will be 
more economical than large central- 
ized installations. The beans ean be 
delivered to the plant and the bulky 
stock feed returned immediately to 
the farm with less transportation ex- 
pense. The more valuable oil is less 
bulky and can be shipped more eco- 
nomically, Soybean processing seems 
to offer a splendid investment oppor- 
tunity for chemical capital. 


Perhaps the most attractive raw 
materials for chemical development 
are the great byproducts or residues 
of agriculture which are at present 
largely wasted. The stalks, cobs, 
straw, leaves, hulls and roots repre- 
sent a much larger and concentrated 
tonnage than the concomitant grain. 
Already the industry is developing, 
but its exploitation is hardly begun. 
A large plant at Dubuque produces 
synthetic lumber cornstalks. 
The world’s pioneer and largest fur- 
fural plant is at Cedar Rapids. It 
has been estimated that if all the 
pentosan byproducts of agriculture 
in the United States were converted 
to furfural, the industry would have 
a 50 pereent greater tonnage than 
the petroleum industry. 

The well designed and efficiently 
operated cellophane plant at Clinton 
presently obtains its cellulose from 
wood. Should there be a shortage of 
this material at any time, the vast 
cornstalk supply could furnish an 
inexhaustible source of cellulose for 
this industry. 

A sizeable and growing electro- 
chemical industry is centered around 
the Mississippi River dam at Keo- 
kuk. This industry could be expand- 
ed there and elsewhere in Iowa, Other 
dams are now built in the Mississippi 
above the Keokuk dam and if the 
water supply is properly buffered, 
these dams may be used to furnish 
additional hydroelectric power. There 
are numerous other hvdroaelectrie de- 
velopments in the state and many 
good dam sites whieh ean be de- 
veloped. 

Many plants formerly 
served the state, but at present most 
supplied by much 
cheaper natural gas brought in by 
pipeline from mid-continent oilfields. 


eoal-gas 


vas needs are 


Six large cement plants have been 
built to use raw materials that are 
cheap and plentiful in Lowa. 

There are two beet sugar plants 
in the state but this industry can be 


Farm Income,1940 — $294,015,000 
Mineral Products,!939- $123,391,521 
Chemical Products,1939-# 101, 858,634 


KANSAS 


By W. L. FAITH 
Department of Chemical Engineering 
Kansas State College, Manhattan, Kan. 


should America 


readily 
decide to supply the sugar needs 


expanded 


within its own borders. The interest- 
ing sugar, xylose, can be produced 
to the extent of one-fifth the weight 
of the agricultural wastes. Levulose 
production has also shown great pos- 
sibilities, but is still in the experi- 
mental stage. 

Little lime is produced in the 
state, although the limestone deposits 
are extensive and there is a consider- 
able consumption of lime for straw- 
board, water softening, building ma- 
terial and sugar refining. Good clay 
deposits are to be found throughout 
the state. Brick, tile and pottery are 
produced but the ceramic industry 
should be much larger to supply do- 
mestie needs. There are some ben- 
tonite-like clays which have not been 
well studied, but which show promise 
of industrial development. 

The strawboard industry is cen- 
tered at Tama with many plants 
nearby in bordering states. The sup- 
ply of straw in this area is practic- 
ally inexhaustible. It has been shown 
that cornstalks together with straw 
make splendid paper of both straw- 
board and higher grades. If neces- 
sary, lowa could supply the coun- 
try’s entire “fiber-board” container 
industry with this important raw 
material. 

There are two large deposits of 
gvpsum in the state. At Fort Dodge 
the industry has become one of the 
largest in the country. Wallboard, 
plasterboard, blocks, cement retarder, 
Keene’s cement, partition tile and in- 
sulation material are produced in 
quantity. Other gypsum deposits at 
Centerville have not been worked as 
vet. 

In summary it ean be stated that 
although a sizeable chemical industry 
is already flourishing in Iowa, the 
raw materials, labor, and 
transportation facilities are favorable 
for a much greater development in 
the future. 


power, 


ANSAS is particularly fortunate, 
K from the standpoint of the 
chemical process industries, in having 
a sound balance between agricultural 
and mineral raw materials. For a 
number of years the state has sup- 
plied industry with petroleum, nat- 
ural gas, coal, salt, gypsum, lead, 
zine, grain, fats, oil-seeds and other 
raw materials. Although Kansas has 
long been considered an agricultural 
state, its industry has been growing 
slowly, and in 1940, the value de- 
rived from industrial products finally 


e NOVEMBER 1942 e CHEMICAL & METALLURGICAL ENGINEERING 


3 
y 
| 
| 
4 
2 
| 
! 
& 
| 


exceeded the value returned to the 
state from tarm products. The state 


now has war contracts aggregating 
over billion dollars. Ineluded 
are several large chemical units. 

It comes as a surprise to many 
that Kansas ranks. eighth in the na- 
tion in the value of total annual min- 
eral production. This ineludes a 
wide variety of minerals. 

Coal—Bituminous coal underlies a 
large area of eastern Kansas, but 
about 70 percent of present produe- 
tion comes from the southeastern 
Kansas field. Annual production has 
been as high as 7,500,000 tons. The 
coal is non-slaking and earries some 
pyrite, which is removed by washing, 
forming a valuable byproduct, inas- 
much as all of it is sold for sulphurie 
acid manufacture. Tests under the 
auspices of the Bureau of Mines show 
that the coal is suitable for the pro- 
duction of chemical eoke. 

Petroleam—Sixth in the United 
States in the production of oil in 
1941, Kansas has 27 refineries with 
a erude oil capacity of 175,800 bbl. 
per day. Several refineries are pro- 
ducing specialty products such as 
solvents of very narrow boiling-point 
range, 

Natural Gas 


Kansas has pro- 
duced natural gas for over 80 vears, 
present annual produetion being 
about 100 billion eu. ft. Wells exist 
throughout the petroleum producing 
area, and also in the hugé Hugoton 
field in southwestern Kansas. Re- 
serves in this field are estimated at 
1314 trillion eu. ft. of low eost gas. 
Fifteen natural gasoline plants with 
a daily eapacity of over 300,000 gal. 
are in operation. Two plants in Grant 
and Haskell eounties are producing 
carbon black and others are under 
construetion. 

Zine and Lead 
of zine and lead are part of the great 
Tri-State district 


southeastern 


Kansas deposits 
which —ineludes 
Kansas. There is a 
smelter at Galena, and at least two 
other plants manufacturing zine and 
lead chemicals in the state. 

Clays—In central and north-een 
tral Kansas there are millions of tons 
of elavs an alumina content 
varving from 28 to 32 per cent and 
smaller tonnages ranging from 32 to 
39 per cent alumina, a_ potential 
whieh 125 
billion tons may be mined eeonomi 
stripping methods. This 
Cretaceous clay is also well adapted 


souree of alumina, of 
eally by 


to the manufacture of strnuetural clay 
products. Sixteen ceramie plants op- 
erate in the state. 

Dolomite—Two deposits of dolo- 
mite in central and southern Kansas 
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have an estimated reserve of 16 mil- 
lion tons obtainable by strip mining. 
This material and also oil-field brines 
running as high as 5,000 parts per 
million magnesium are potential raw 
materials for the production of metal- 
lie magnesium, 

Salt—A large area of central and 
southwestern Kansas is underlain 
with a salt deposit attaining a thick- 
ness of 800 ft. in some places. Seven 
plants near Hutchinson, Lyons, and 
Kanopolis are producing 700,000 tons 
annually. Reserves are estimated at 
5 trillion tons. 

Gypsum—W orkable deposits of 
gypsum are found in three separate 
areas, with two mills producing high 
grade gypsum products, and two op- 
erating mines. 

Limestone and Shale—Unlimited 
reserves of limestone oceur in the 
eastern portion of the state, much of 
which runs over 90 per cent CaCQOs. 
Large shale deposits lie in the lime- 
stone area, and six portland cement 
plants make use of these materials. 
Some of the limestone is well adapted 
to rock-wool manufacture, and plants 
are operating at Winfield and at Par- 
sons. 

Other plant in 
Kansas has been producing asphalt 
rock for several years. Known re- 
serves exceed 25 million tons. Nu- 


Minerals—One 


merous bentonite deposits are unde- 
veloped. Fifty million tons of chalk 
are suitable for mining by stripping 
methods. Diatomaceous marl re- 
verves, unexploited at present, are 
estimated to be in excess of a million 
tons. Tripeli Cherokee 
County, and a processing plant is in 


oceurs in 


operation near Baxter Springs. Kan 
sus is the leading state in the produe 
tion of voleanie ash, produeing about 
10,000 tons in 1940, with reserves of 
10 million tons. 

Water 
state is of two general types, surface 


The water supply of the 


water in the east, and greund water 
in the west. Although the western 
portion of the state is commonly 
considered a comparatively dry 
region, 20 million gal. water per dav 
is available for continued use in cer 
tain localities. Information in great 
detail is available from various state 


ageneies. 
FARM PRODUCTS 


In production of farm erops, 
Kansas is one of the leading states. 
With changing food habits, and loss 
of export markets, agriculture must 
look more and more to industry as an 
outlet for farm Fortu- 
nately, industrial research is develop 
ing more uses for these inexhaustible 


products. 
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raw materials, which in time must re- 
place our depleted minerals. 

Grains—W heat has long been the 
Number One grain crop of Kansas, 
but production costs generally limit 
its use to flour manufacture. Of the 
other grains, only small quantities 
are used industrially although most 
of them are suitable for the manu- 
facture of stareh, glucose, aleohol, 
and various other solvents derived 
from starch. A  neweomer which 
offers tremendous possibilities as a 
source of stareh and derived chemi- 
vals is sorghum grain. Research at 
Kansas State College on this drought- 
resistant crop is now approaching 
the pilot plant stage and has shown 
that stareh may be produced in high 
vields from this cheapest of all 
starehy grains. A protein feed and 
sorghum oil are obtainable as a by- 
product. Some varieties vield a stareh 
practically identical with tapioca; 
others stareh resembling corn 
starch; others fall between these two. 

As a raw material for alcohol pro- 
duetion, the grain sorghums may 
prove superior te other grains, be- 
eause of low production costs. A 
plant at Atchison has been produe- 
ing aleohol from such grain for sev- 
eral vears. 

OTHER PRODUCTS 

Other Products 
flax and sovbeans whieh are utilized 
at plants in Fredonia, Emporia and 
Atchison for vegetable oil produe- 


Kansas grows 


tion; other are contemplated. A beet 
sugar refinery at Garden City has an 
average annual production of 10,000 
tons. Exeeptional facilities exist in 
the Kaw River valley area for the 
vrowing of sweet potatoes for indus 
trial use. A number of plants de 
hydrate alfalfa for high vitamin feed, 
and wheat and oat grass for food. A 
plant at Hutchinson manufactures 
strawboard. 

City, 
Kan., is seeond enly to Chieago, and 


In meat packing, Kansas 
two large and several small soap and 
glycerine plants utilize the byproduet 
fats, while other small p'ants process 
other byproducts in making pharma 
ceuticals, glue, fertilizers, ete. 
Labor relations in’ Kansas have 
alwavs been extremely satisfactory. 
The population is 96.3 pereent white, 
of which 97.3 pereent is native born. 
Over 85 percent of the persons over 
25 vears of age or older have com- 
pleted the seventh grade, according to 
the 1940 U. S. Census. 
Transportation facilities of all 
types are available throughout the 
state. Eight major trunk line rail- 
roads operate in Kansas, and an ex 
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cellent highway system gives access 
to any locality in the state. 

Various groups in Kansas, particu- 
larly the Kansas Industrial Develop- 
ment Commission and the Technical 
Committee of the State Chamber of 
Commerce have been active in plan- 
ning for post-war industrial expan- 
sion. Geography has given Kansas 
a strategic location second to none in 
our war economy and equally im- 
portant in the post-war period. 
Wichita manufactures daily more 
planes than any city in the United 
States. In a post-war economy this 
industry will require large quantities 
of plastics, solvents, light metals, 
rubber and heavy chemicals. A war 
plant now producing ammonia can 
manufacture urea, which together 
with organie chemicals from _ pe- 
troleum and natural gas, cellulose 
derivatives manufactured in another 
war plant, and tons of cheap fillers 
ean form the basis of a_ plastics 
industry. 

The necessary chlorine and alkalis 
are logieal produets from an inex- 


$159,825,000 


Mineral’ Products,!939- $113,243,154 


Products,!939 $67,425,911 


—— KENTUCKY 


By R. C. ERNST 
Department of Chemical Engineering, 
University of Louisville, Louisville, Ky. 


NDUSTRIAL HISTORY of Kentucky is 
I in the making and affords a prom- 
ising field for the chemical engineer. 
In past years it has been considered 
primarily an agricultural state. It 
is now rapidly utilizing its abundant 
and diversified natural resources and 
geographic position to assume a more 
balanced and more decisive economy. 

The natural advantages of Ken- 
Strategically 
located immediately south of the cen- 


tuecky are numerous, 


ter of population of the entire na- 
tion, it affords splendid opportuni- 
ties for the distribution of its min- 
eral and agricultural resourees as 
well as for its manufactured prod- 
uets. A glanee at a map of the 
United States will show Kentucky's 
position contiguous to the vast agri- 
cultural regions of the South and 
Middle-West with their demands for 
finished goods of all sorts: and at 
the same time Kentucky's nearness 


haustible salt supply. Natural gas 
offers a cheap source of power and 
water is abundant. The grain sorg- 
hums are an ideal raw material for 
aleohol manufacture and practically 
every item needed for any kind of 
synthetic rubber may be produced 
cheaply from local raw materials. 
Flax, soybeans, and other oil-bearing- 
seed crops can easily furnish needed 
drying oils. 

Probable changing food habits will 
demand larger quantities of dehy- 
drated foods and grasses. More 
plants processing animal products 
ean be utilized, and a brand-new 
starch industry based on grain sorg- 
hums is practically certain. Present 
ammonia facilities can produce suf- 
ficient material to be combined with 
phosphate rock to form the basis of 
a much needed fertilizer industry. 
Further possibilities based upon the 
agricultural, mineral, and human fa- 
cilities of Kansas are being studied, 
and industry will find the state willing 
to grant it more than the proverbial 
“half-chance.” 


to the heavily populated centers with 
their possibilities of market and 
transportation. 

Yet ideal geographie position is 
but one of the important factors in 
Kentucky's industrial development. 
The principal mineral resources of 
the state are its abundance of fuels. 
Kentucky ranks fourth in bituminous 
coal for the United States, and fields 
are loeated in both the eastern and 
western sections of the state. Fur- 
thermore, oil and natural gas are 
available in quantities large enough 
to meet all the requirements of ex- 
panding chemical and manufacturing 
industry. 

In addition to the 
sources of energy, mention should be 
made of the four hydroelectrie de- 
velopments, not ineluding Gilberts 


foregoing 


ville Dam, whieh coordinate with 39 
steam and gas generating plants to 
supply adequete electrical power for 
the state’s expanding manufacturing 
industries. 

The mineral resources of Kentucky 
inelude limestone, which is found in 
large quantities throughout the state, 
and the deposits of fluorspar, ball 
elays and rock asphalt rank Ken 
tueky first in the nation. The supply 
of timber is adequate for a flourish- 
ing furniture and a future plywood, 
paper pulp and rayon industry. The 
raw material resources are handled 
by a transportation system of nine 
major railroads and four navigable 


rivers, of which the Ohio is the most 
important. 

Manufacturing in the state is, in 
general, concentrated on its water- 
ways, especially the Ohio river. This 
section is in a very favorable posi- 
tion on the border of the official and 
southern zones, its distilleries are 
well known throughout the United 
States. The state contains five of the 
largest planis of their kind in the 
world. These include the manufac- 
ture of cast iron sanitary ware, the 
milling of soft winter wheat, the pro- 
duction of rock asphalt, the manu- 
facture of light-gage non-ferrous 
metals and the forging of steel 
valves. Other larger manufactures 
include steel mills, a third ranking 
in paint and varnish products, siz- 
able tobacco products and byproduets 
and furniture and wood products in- 
dustries. 

The war program in this area is 
important. Many of the new plants, 
such as those devoted to aluminum 
and steel fabrication, are expected to 
remain as post-war industries. The 
geographic, transportation, and raw 
material advantages are vital in this 
consideration. But favorable labor 
conditions with the high percentage 
of native-born workers, have had im 
portant bearing. 

To enumerate only a few of the 
industrial projects in Kentucky will 
illustrate that state’s part in the 
production of war materials. At Ash- 
land has been completed one of the 
largest blast furnaces in the world. 
This construction, plus the added 
plant capacity at Covington, means 
the further development and expan- 
sion of the steel industry, and insures 
its corollary, the eontinued -position 
of coal mining as the principal in- 
dustry of Eastern Kentucky. 

The new synthetic ammonia plant 
at Henderson presages the develop- 
ment of an expanded fertilizer in- 
dustry, in close conjunction with 
phosphate and sulphuric acid indus- 
try of Tennessee. Government ord 
nance works are located in nearby 
Indiana and at Padueah and Rich- 
mond. 

In the Louisville area rapid ex- 
pansion of at least one company 
would indicate a sizeable light-metal 
alloys industry after the war. The 
recent establishment of a cargo plane 
plant in this area is an indication of 
future freight transportation. An- 
other significant addition has been 
the opening of the synthetie rubber 
industry in this area. Several plants 
for carbide and butadiene produc- 
tion, contribute raw materials to a 
number of polymerization plants in 
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Kentucky and elsewhere. Taken to- 
gether, these vast industrial efforts 
represent a fundamental rearrange- 
ment of economic life. 

The distilling industry is cooperat- 
ing in the defense program in mak- 
ing its products available as indus- 
trial aleohol and one of its members 
is studying pilot-plant production of 
butadiene from farm products. 

The diversity of the new industries 
and the abundance of mineral and 
agricultural resources together with 
its ideal geographic location and 
mild climate, would indicate that 
Kentucky will be prepared for a 
balanced post-war industrial develop- 
ment. 

It is interesting to note how indus- 
try in the past flourished in a direct 
relation with agriculture. The chief 
agricultural product is tobacco, rank- 
ing second in the entire country, and 
Kentucky is conspicuous for its eiga- 


Farm Income, 1940 246,283,000 


Mineral Products,1939~¢ 115,969,514 
Chemical Products, J939- +520, 35295 


MICHIGAN 


By ALFRED H. WHITE 
Department of Chemical Engineering 
University of Michigan, Ann Arbor, Mich. 


ICHIGAN has just entered its 
period of industrial 
v.gor. It is surrounded on three sides 
by the navigable waters of the Great 
Lakes. Main East and West rail- 
road systems pass through its south- 
ern counties. The climate is condu- 
cive to vigorous work. Perhaps most 
important, its people retain the at- 
titude of the pioneer and are eager 
to tackle new problems. 

The iron ore from the Lake Super- 
ior district is floated through the De- 
troit river on its way to the steel mills 
of Ohio and Pennsylvania. It has 
been shown to be logical and econom- 
ical to erect similar plants along the 
Detroit river and great plants have 
been erected there catering especially 
to the automobile industry. The cop- 
per mines of the upper Peninsula 
are not preeminent as they were once. 
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rette and tobacco factories. Corn is 
the second ranking product; and the 
state has long been recognized for 
its 40 distilleries which produce 40 
percent of the nation’s whiskey. The 
agricultural area extends throughout 
the central part of the state. Cattle 
and dairying, in conjunction with 
corn and tobacco, have made central 
Kentucky one of the wealthiest agri- 
cultural sections to be found any- 
where in the United States. 

Kentucky offers unusual opportu- 
nities for the chemical engineer. Fun- 
damental raw materials are easily 
available, and the modernization and 
expansion of its industries have been 
considerable. The development of 
new and important products in non- 
ferrous and ferrous metals, rubber, 
paint, distilleries, tobacco and agri- 
cultural products and byproducts, 
affords a real challenge to his skill 
and energy. 


but are still important. Petroleum 
and natural gas resources are not 
large as compared with Oklahoma or 
Texas, but are of considerable size 
and are being developed wisely. 

The chemical industry started two 
generations ago with the raw ma- 
terials of lumber and salt. The lum- 
ber has largely disappeared, but the 
salt is still abundant and has become 
a raw material for great chemical 
plants which, originally making soda 
ash as the chief product, progressed to 
caustic soda and chlorine and have 
in this last generation developed the 
manufacture of plastics and com- 
plicated organic chemicals, using salt 
as the local raw material. The fur- 
niture industry grew up in Grand 
Rapids because of the lumber. Pulp 
mills sprang up in various parts of 
the state, and the manufacture of 
paper became an important industry 
in Kalamazoo beeause of the favor- 
able conjunction of wood, water and 
shipping facilities. The alkali indus- 
try developed around Detroit because 
of the pure salt deposits. The Dow 
Chemical Co. started at Midland be- 
cause of the unusual composition of 
the brines there. But the breakfast 
food industry of Battle Creek and the 
automobile industry of Detroit did 
not owe their growth to any extra- 
ordinary local resources. They started 
and grew because of the energy and 
vision of many men, ineluding the 
often maligned group of the bankers. 
Each suceessful industry brought 
others. Blast furnaces, coke ovens, 
steel mills, copper and brass fabri- 
eators, glass plants, tire factories, 
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synthetic resin plants and a host of 
others supplying materials for the 
automobile industry have built up a 
vast metropolitan area around De- 
troit, with subsidiary centers in most 
of the other cities of the lower 
peninsula. 

The United States Census of Man- 
ufactures places Michigan in its Kast 
North Central group with Ohio, Indi- 
ana, Illinois and Wisconsin. These 
five states produced 31 percent of the 
value of all manufactured articles of 
the United States in 1939. The Mid- 
dle Atlantic Section, ccasisting of 
New York, New Jersey and Penn- 
sylvania, accounted for an additional 
28 percent. These eight states 
stretching from the New York to the 
Chicago area produced 59 percent of 
the value of the manufactured prod- 
uets of the United States in 1939. 
Individually these states are all in 
the first ten in value of manufactured 
products, the other twe states being 
California in seventh place and 
Massachusetts ranking eighth. 

The decade following the financial 
crash of 1929 saw many readjust- 
ments in the industrial world. Re- 
covery came more rapidly and in 
greater measure to those localities 
which had natural advantages and 
were prepared to take advantage of 
them. The extent of the redistribu- 
tion of manufacturing facilities is 
indicated by the figures for power 
consumption in various parts of the 
country. The census figures for 1939 
show that each of the states east of 
Ohio had less installed capacity of 
prime movers in 1939 than in 1929. 
Chio itself had slightly less, Illinois 
slightly more, Indiana a rather small 
72,000, while Michigan 
had an inerease of 632,000 installed 
hp., over 60 percent above the 1,005,- 
000 hp. existing in the state in 1929, 
This one state is to be credited with 


inerease of 


over half of the increase in installed 
horsepower in the United States dur 
ing the decade of the depression. 

The census figures have no data 
later than 1939 and sé do not reveal 
the tremendons changes that have 
come to the state through its partici- 
pation in the war effort. The indus- 
trial leaders of the state acted 
promptly and daringly. Not even 
the residents of the Detroit area have 
much conception of the magnitude of 
the new plants that have been built. 
The smaller industrial cities of the 
state have also converted their indus- 
tries to war work, and even the fur- 
niture factories have become active in 
making plywood and wood structural 
members for light planes and 
gliders. 
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The celative youth of Michigan as 
an industrial state has been an asset. 
its leaders were not hampered by tra- 
dition and were rather seornful of 
o'd methods. Henry Ford expressed 
this attitude in his statement made 
many vears ago: “If it has been 
done that way for one hundred years, 
then it must be wrong.” Some of 
Michigan’s industrial pioneers, like 
Dr. Herbert Dow, were well trained 
engineers who took no steps without 
a study of the scientifie background. 
Most of the pioneers were vigorous 
men who knew what they wanted to 
accomplish and were willing to spend 
money freely to accomplish it. They 
were quick to appreciate the neces- 
sitv for trained teehnieal advisers 
and surrounded themselves with 
young scientists and engineers who 
were told to get things done. With 
that stimulus and with adequate 
financial backing, things happened. 
Some of these attempts were mistakes 
which might have been avoided by 
more eareful study, but on the whole 
progress was extremely rapid. 

The post war position of Michigan 
will be that of a highly industrialized 
state which has eonverted its manu 
facturing industries almost wholly to 
the war effort and must shift them 
hack to the old or to new operations 
if it is not to lose some of its pros- 
perity. The tide of industry has 
been away from the Atlantie sea 
hoard during a generation. It is still 


Farm income}940 — $4 550,000 
Minera! Products,'939- $406,427,607 
Chethical Products,!939- $ 66,639,801 


MINNESOTA 


By CHARLES A. MANN 
Chief, Division of Chemical Engineering, 
University of Minnesota, Minneapolis 


wis STATE has a limited variety 
,e natural resources, but the few 
it has are plentiful and of consider- 
able importance to chemical engineer- 
ing industries. lron ore is probably 
the outstanding natural resource of 
Minnesota, which supphes 60° per- 


swelling in the region of the Great 
Lakes and the Eastern Mississippi 
River valley. Michigan will resume 
its preeminence in the automobile in- 
dustry and will be prominent in the 
manufacture of airplanes. Those 
two industries will continue to eall 
for an extraordinary variety of ma- 
terials, old and new, which ean be 
manufactured advantageously close 
to the point of assembly. There will 
be many new factories with excellent 
power and shipping facilities which 
can be purehased from the govern- 
ment at a fraction of their cost. New 
housing facilities have been erected 
adjacent to many of these plants so 
that the state ean care for more 
workers than in the prewar period. 
Michigan still retains its advantage- 
ous position near to the center of 
population of the United States and 
with unrivaled facilities for transpor- 
tation by both water, rail and high- 
way. 

The future may be difficult, but the 
energetic managers, engineers and 
scientists who built up the industries 
of Michigan during the last genera- 
tion and have converted them so 
brilliantly to war purposes can be 
relied on to meet the problems of the 
post war period. Miehigan will still 
he a leader in the industrial world, 
not only beeause of its material re 
sourees but also beeause of the skill 
and energy of those who guide its 


industries. 


cent of the ore used in the United 
States. Yet there still remains in the 
eround 1,000,000,000 tons of high- 
class ore, 1,300,000,000 tons of low 
erade ore which can be beneficiated 
and enormous qantities of taeonite 
ore. Much of the ore is 
manganiferous. 

During 1942, about 90,000,000 tons 
will have been shipped to the various 
blast furnaces. There are only two 
pig iron and steel plants in the state, 
located in Duluth. Slag from the 
plants is converted into Portlan:l 
cement Beneficiation of the low- 
erade ores has been earried on to 
make these available for immediate 
use. Manganese likewise has been re- 
covered by the Bradley process on a 
pilot plant seale. Efforts were made 
without suecess to have two mangan- 
ese recovery plants established on the 
iron ore range. 

Peat loeated in 25 counties is esti- 
mated at 7,000,000,000 tons, whieh is 
50 pereent of the nation’s total. None 
of this has been developed for fuel 
purposes and only small amounts are 


used as fuel in local communities. It 


has been claimed that iron ore ean be 
successfully reduced with peat. Some 
peat is used for soil conditioning, 
packing perishable goods, insulation 
material and mainly as litter. It 
seems as if this low-grade fuel could 
be developed and the peat converted 
into many useful industrial products. 

Minnesota leads the world in vari- 
ety of granites. It ranks third among 
the states in production of this stone 
for building and monumental pur- 
poses. In 30 counties are found enor- 
mous deposits of limestone and par- 
ticularly marl. Much of the limestone 
is very high grade and is used as a 
building stone and as crushed rock for 
road work. It is available for cement 
manufacture and for making rock 
wool, as soil conditioner and in the 
beet sugar industry. Marl has not 
been used very extensively, but it is 
suitable for making cement. 

There is a considerable amount of 
valuable clay in Minnesota whieh is 
used for making bricks, sewer pipe 
and furnace refractories. Some of 
this clay is satisfactory for making 
stoneware products and others for 
making oriental pottery. There is 
also a limited amount of elay suitable 
for making chinaware. Still another 
mineral is the feldspar which is being 
used for glazing purposes and one or 
two plants are using it with lime to 
make rock wool. Enormous quanti- 
ties of fine-grained, white glass-mak- 
ing sand are also plentiful. This has 
heen used by a large plate glass man- 
ufacturer. 

The forests of Minnesota have sup- 
plied the lumbering industries with 
large amounts of wood, but there still 
remains two-thirds of the forest land 
area that has good stands of pine and 
hard woods as well as pulp woods. 
Minnesota is the leading pulp wood 
state among the Lake states. It has 
been estimated that there are 19,000,- 
00 cords of high-grade pulp wood 
and about 15,000,000 eords of a lower 
vrade, including spruce, balsam fir, 
jack pine, aspen and tamarack. More 
and more jack pine and tamarack are 
being used for pulp and paper 
making. 

Though aspen is usable for lum- 
ber, it can be used to produee high- 
erade alpha cellulose by a nitrie aeid 
process developed at the University 
of Minnesota. This is now in pilot 
plant operation. The aspen tree is 
a fast grower, so that the annual sup- 
ply amounts to 1,807,000 cords. Two 
large pulp and paper plants are now 
located in Minnesota and experimen- 
tation is going on to utilize their sul- 
phite liquors. Insulation material in 
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the form of balsam wool is produced 
in large quantities as is also insula- 
tion board, press board, wood flour 
fillers for plasties, linoleum and simi- 
lar materials. 

A number of agricultural products 
are of importance for the chemical 


and food industries. Flax seed pro- 
duction of Minnesota is two-thirds of 
the total American production. Up 
to the present, 45,000 tons of tow are 
produced annually, though 225,000 
tons could be produced. This is used 
for making rugs and recently has 
been shipped out of the state for the 
manufacture of cigarette paper. Noth- 
ing has been done with the shives 
which should be a useful raw material. 
Minnesota flax is grown mainly to 
obtain high oil yields. Nothing was 
done about recovery of the fiber un- 
til this last vear when it was found 
by the chemical engineering labora- 
tories that a high-grade linen thread 
can be obtained for weaving cloth. 
Linseed oil production amounts to 
$13,500,000, which places Minnesota 
first in the United States. Wheat and 
potato production rank third and 
seventh respectively in the United 
States. These materials are available 
not only for food purposes but for 
the manufacture of aleohel. Soy- 
hean is produced in relatively small 
amounts but soil and climatie eondi- 
tions are satisfactory for the growth 
of this farm product. Sugar beets 
are grown in Minnesota, with two 
plants producing the beet sugar. 
Milk production in Minnesota is 
very high. A number of plants are 
produeing dried skim milk at $3,260,- 
000; whey powder valued at $512,000 


Farm Inc ome, 1940 


Mineral Products, 1939-$ 45,619, 104 
Chemical Products, !939- $130,272,250 


MISSOURI 


By HARRY A. CURTIS 


Dean of Engineering University of Mis- 
souri, Columbia, Mo. 


FEW YEARS AGO we had all the 
iron and aluminum and rubber 
needed to fight a war. In fact at that 


time we had most everything required 
exeept, as it now appears, a Vision 
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and dried casein worth $1,300,000. 
Most of this casein is used for feed- 
ing purposes though some effort has 
been made to produce a quality of 
casein suitable for making glue, cold 
water paints and particularly for 
making casein wool. There is every 
indication that casein production can 
be inereased materially. 

Operating personnel of plants 
manufacturing industrial chemical 
products includes a considerable num- 
ber of trained chemical engineers. 
Many of the plants could use more 
chemical engineers and some of them 
who have no engineers on their staffs 
could well use some. In many re- 
spects, Minnesota is rather backward 
in making full use of these trained 
men. The result is that graduates 
of chemical engineering at the Uni- 
versity of Minnesota aecept jobs out 
of the state. Actually this would 
leave a shortage for the manufactur- 
ing establishments, particularly if 
these realized the importance and de- 
sirability of the chemical engineer. 
This is especially true as regards the 
development of new products. One 
example of this situation is as fol- 
lows: It was proposed to manufac- 
ture casein wool in Minnesota where 
the raw material is readily available. 
No man experienced either in making 
good casein or converting it into the 
wool is available either in Minnesota 
or in nearby states. If the demand 
for chemical engineers were greater 
loeally, the industries could be sup- 
plied by young but inexperienced 
graduates from the Chemieal En- 
gineering Department of the Uni- 
versity. 


ef what the morrow would bring 
ferth. It was coneeded even then 
that a few more ammonia plants 
might be required and mavbe a few 
TNT and smokeless powder plants. 
The ammonia plants must be built in 
the eastern part of the country, how- 
ever, and only bv the few coneerns 
having the saered “know how.” As 
one brass-hebuttened gentleman pa- 
tiently explained. ammonia plants 
could be built only where West Vir- 
ginia eoke was «available. And a cer- 
tain TNT plant could be located only 
in Ohio, beeanse only there could 
an outlet be found for spent aeid. 
Times have changed remarkably. 
Even Missouri has an ammonia plant 
now, and manv another inland state 
is no doubt surprised to find itself 
the location of manufacturing plants 
which, in the good old days, just had 


to be loeated elsewhere. Some of 


NOVEMBFR 1942 


these states are now wondering if 
they haven't believed too long and 
too naively in some “West Virginia 
coke” mystery. At any rate, they 
are taking stock of their natural re- 
sources, their human resources, their 
potential markets. It seems not too 
much to hope that some of the plants 
born of war requirements may sur- 
vive as the nuelei of industrial 
centers. 

Missouri has long had a consider- 
able chemical industry, some of it, 
to be sure, on the Illinois side of the 
Mississippi at St. Louis. In_ his 
article of 1927 (Chem. & Met. 34, p. 
36) Cuno listed twenty-odd chemical 
coneerns in the St. Louis district. 
He omitted one old and famous 
chemical coneern which markets its 
excellent product in bottles and kegs 
and barrels. 

Cuno gave a long list of chemicals 
produced in the district, but re- 
marked that “a large proportion of 
both heavy and refined chemicals is 
still being obtained from producers 
outside the district.” He also re- 
marked that “approximately one- 
third of the fine chemicals and medi- 
cinals used in the United States is 
distributed from this district.” In 
general, this characteristic of the St. 
Louis chemical industry has remained 
unchanged, i.e. it manufactures con 
siderable quantities of heavy and re- 
fined chemicals for its own use, but 
brings in still greater quantities; it 
ships out principally fine chemicals 
and medicinals, along with a great 
variety of products in the manufae 
ture of which chemicals were con- 
sumed. In other words, St. Louis is 
a chemical manufacturing center not 
primarily because of loeation near 
raw materials but beeause of a re 
markably favorable loeation 
respect to transportation, 

Looking toward the future, it may 
be expected that the favorable factors 
whieh have combined to make pos 
sible a chemieal industry in St. Louis 
will permit a normal expansion of the 
type of manufacturing already estab 
lished there. 
be noted that some of the chemical 
manufacturing concerns in the St. 
Louis area already have complement- 


Along this line it may 


ing plants elsewhere from which some 
of the semi-finished 
shipped to their St. Louis plants. As 
an eXample of this there may be 
cited the Monsanto 
which built a large phosphate smelt- 
ing plant in Tennessee a few years 
ago and thus assured the company 
of a supply of phosphorus under its 
own control, and in turn permitting 
the company to enter or inerease the 


products are 


Chemical Co. 
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production of phosphorus containing 
chemicals in its St. Louis operations. 

St. Louis is not the only town in 
Missouri where chemical plants may 
be found, as the chambers of com- 
merece in any one of a dozen or so 
other towns will readily testify, but 
at present only the St. Louis district 
may claim to be a chemical manu- 
facturing center of any considerable 
importance. 

The natural resources of Missouri 
are by no means fully utilized within 
the state as yet. Missouri leads the 
states in production of crude barite 
and of lead; in 1940 the ernde barite 
production amounted to 390,460 tons, 
and the recoverable lead to 169,500 
tons. The zine production in 1940 
was 14,000 tons, which is less than 6 
percent of the total for the Joplin 
district as a whole. Silver produc- 
tion amounted to 260,000 fine ounces. 
In 1936 coal production was 3,985,000 
tons. Since 1936 the Missouri coal 
production statistics of “Mineral In- 
dustry” have been merged in the 
Kansas-Missouri-Oklahoma total. In 
1940 there were 94 wells drilled for 
oil in Missouri, of which 5 are now 
classified as oil wells and 30 as gas 
wells. Oil production amounted to 
40,000 bbl. 

One rather striking example of an 
industry whose location was fixed by 
raw material supply is that of the 
superduty firebrick production in the 
neighborhood of Mexico, Mo. From 
the plants in this area very high 
erade fireclay brick and shapes are 
shipped all over the United States 
and into several foreign countries. 

A considerable amount of hydro- 
electric power is potentially available 
in the Ozark region of Missouri and 


Farmincome,!940 %278,468,000%5 
Mineral Products,!939 - $4,390,291 
Chemical Products, 1939 - $7,512,350 


—~NEBRASKA 


By C. J. FRANKFORTER 
Head, Division of Chemical Engineering, 
University of Nebraska, Lincoln, Neb. 


HIS STATE does not have the nat- 
resources which have 
brought millions of dollars and peo- 
ple to certain other regions. How- 
ever, it does have some resources 
and may have what will prove to be 
others when industrial and technical 
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some has been developed. Construc- 
tion of federally owned dams was 
halted by the war program but pre- 
sumably will be resumed at some 
later date. If this power develop- 
ment and distribution can be handled 
in some such fashion as in the Ten- 
nessee River basin, there will be 
opportunity for an electrochemical 
industry based on relatively cheap 
hydroelectric power. 

What promise, if any, the farm 
chemurgic idea may hold for the 
future is not yet clear. Farm grown 
crops have long been processed for 
products other than foodstuff, but 
not on any such seale as visualized 
by even the most conservative of the 
farm chemurgiec folks. It seems likely 
that some few non-food products 
may, indeed, come to be made in 
large quantities from farm crops. If, 
for example, the alcohol to rubber 
process eventually proves economic, 
an industry of considerable magni- 
tude may develop around this process. 
Missouri is favorably located for 
such an industry. 

Two of Missouri's best known ex- 
ports are mules and engineering grad- 
uates. Only a small fraction of the 
technical graduates of Missouri col- 
leges and universities are able to find 
attractive employment within the 
state. Of the 21 chemical engineers 
who graduated at the University of 
Missouri last June, all are employed 
but not one within the state. The 
same is true of the graduates in elec- 
trical engineering and, with but few 
exceptions, of graduates in civil and 
mechanical engineering. An expan- 
sion of manufacturing of any sort 
would not be hampered by lack of 
men with technical training. 


developments proceed normally again. 

Mineral resources are somewhat 
limited but salt, gypsum, limestone, 
shale, clay, granite, sand, gravel and 
pumicite with a bit of coal, exist in 
various sections of the state. How- 
ever, at present it is not economical 
to produce some of these materials. 

A number of brick plants manu- 
facture a good quality product and 
two cement plants normally produce 
about 5,000 barrels daily. These are 
now working over-time. Huge quan- 
tities of sand and gravel are avail- 
able and many tons go into concrete 
and on gravel roads. 

One plant markets a large volume 
of carefully graded pumicite or vol- 
eanic ash, which goes into various 
abrasive and cleansing powders. Oil 
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has been discovered in southeastern 
Nebraska and there are indications 
that it may be found elsewhere in 
the state. At present there are 45-50 
producing wells, yielding 25-700 
bbl. per day. In 1941, more than 
3,775,000 bbl. were produced from 
an average depth of 2,200-2,300 ft. 
This crude is a mixed base oil yield- 
ing little in the motor fuel boiling 
range but giving a goodly fraction in 
the distillate and diesel fuel ranges. 
Much of the oil is now used directly 
as fuel. Some is topped to yield light 
furnace oils, the reduced crude going 
as heavy fuel oil. If the wax can be 
economically removed, a good grade 
of road oil can be marketed. 

In agriculture, Nebraska ranks 
high. The state suffered severely 
during the drought years and two 
years ago an unusually early and 
heavy freeze killed many fruit trees. 
The state did have quite a dust-bowl. 
However, agriculture and associated 
industries are definitely and rapidly 
coming back. 

Irrigation of some 600,000 acres 
in middle-western and western Ne- 
braska makes certain good yields of 
sugar beets, alfalfa, potatoes and 
certain other crops. During the 
drought it was found feasible to ir- 
rigate from wells; 23,500 acres were 
thus watered in 1929. Ten years later 
the acreage had increased to 81,000. 
The new flood control and irrigation 
dams and reservoirs will insure ample 
water for even more irrigation 
projects. 

Possibly a few statistics on pro- 
duction of certain commodities in 
Nebraska may be in order: 


Dairy products 2,800,000 , 000 !t 
Hoge . 1,250,000,000 * 
Cattle and calves 950,000,000 “ 
Sheep and lambs. . 45,000,000 * 
Poultry..... 26,000,000 * 
Eggs 62,000,000 doz 
Potatoes...... ‘ 7.775.000 bu 
Peaches... 65.000 * 
Pears 60,000 * 


The above figures represent the 
production for a good average year, 
while those below are the official esti- 
mates for 1942 (as of Oct. 1): 


Corn .. 242,984,000 bu. 
69,828,000 “ 
38,298,000 “ 
Grain sorghums.. 2.619.000 “ 
Sugar beets.... 1,187,000 tons 
Alfalfa. ...... 1,357,000 “ 
2,347,000 “ 


There are a number of sugar fac- 
tories in middle-western and western 
Nebraska. Alfalfa mills dry and 
grind freshly-eut alfalfa to produce 
a green powder which goes into cer- 
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tain prepared foods for animals and 
children. 

Soy bean acreage has been gradu- 
ally increasing in recent years. There 
are numbers of small packing plants 
throughout the state in addition to 
the huge plants of the Big Packers 


in Omaha. A number of canning 
factories handles various fruits and 
vegetables in season. 

The plant of the American Smelt- 
ing and Refining Co. at Omaha nor- 
mally handles a large tonnage of non- 
ferrous metallurgical products. In 
addition, throughout the state are 
quite a number of manufacturing 
plants, some very small, others of a 
respectable size. There are concerns 
which manufacture paint, cement 
blocks and culverts, grain bins, cross- 
arms for wire lines, cereal products 
of many kinds, stock food, farm 
machinery, tents and awnings, candy, 
beer and a few other odds and ends. 
A few small oil refineries handle 
both domestic and imported erude oil. 

Natural gas mains cross the state, 
bringing fuel at a reasonable cost. 
Water power plants develop around 
141,000 kilowatts. There are 40-50 
small plants which account for about 
15,000 of the above total. This elee- 
tric energy, the availability of nat- 
ural gas, the new oil fields and the 
possibility of utilizing the small 
amount of low-grade coal, materially 
change the old fuel-power situation 
which was a handicap to industrial 
development. 

When the world returns to sanity, 
there are some definite possibilities in 
the offing for Nebraska. Huge 
amounts of straw and cornstalks and 
at times large quantities of fruit 
culls and wind-falls could become 
raw materials for ehemical engineer- 
ing processing which should yield 
valuable materials. Paper, packing, 
insulating and building materials, 
alcohols and other organic chemicals, 
and textiles are all possibilities. Oils 
and starches can be produced in 
greater quantities from grains. Re- 
cently an excellent grade of waxy 
starch has been produced from one 
variety of sorghum grain, and much 
more of this grain can readily be 
grown. Exploration and development 
work might well lead to the growth 
of a ceramic industry. Uses may 
well be found for many of the min- 
eral products now ignored. Desic- 
eated and frozen fruits and vegeta- 
bles could well be prepared in the 
state. 

Nebraska has an excellent grade 
of man-power raw material. The 
state’s population is naturally not 
normal at present, but there is no 


reason for expecting any particularly 
great change when normal conditions 
return. 

The University of Nebraska, lo- 
cated in Lincoln, is the only school 
in the state equipped to turn out 
graduates with the B. Se. in Engi- 
neering. The University is handicap- 
ped by lack of space and physical 
equipment. Two of the departments 
of the Engineering College have this 
handicap. Despite this fact, the 
graduates have been “delivering the 
goods” wherever employed. Most 
mid-western lads are pretty well 
set-up physically, are earnest, capa- 
ble and loyal and are not afraid to 
get their hands dirty. They know 
that without experience they are not 
ready to take over and “run the 
show.” They have self-confidence and 
know how to get along with people. 
They are trained along these lines. 

In 1940-41 there were 6,823 stu- 
dents registered in the University 
with 1,332 of this number in the En- 


Farmincome,'940- $156,647,000\ 


Mineral Products,1939- $2,689,627 
Chemical Products, 1939- — 


NORTH DAKOTA—— 


By A. M. COOLEY 


Associate Professor of Chemical Engji- 
neering, University of North Dakota, 


Grand Forks 


HE RICHNESS OF THE SOIL in 
"Tl North Dakota has been exploited 
rather than the mineral resources 
which require a greater capital for 
their development. However, de 
posits of several minerals are present 
in enormous quantities and these are 
readily and cheaply accessible. Lig- 
nite, bentonite, glaubers salts and 
fullers earth deposits have been 
surveyed. 

Lignite may contain from 30 to 50 
percent moisture as mined and has 
a heating value of 7,000 Btu per 
pound or less. It is an efficient fuel 
when properly used but has a small 
shipping radius beeause of the high 
moisture content. The estimated re- 
serves are about 600 billion tons; and 
much of it can be strip mined. It has 
been shown to be a source of phenols, 
eresols, benzene and tar, however, 
various factors have prevented the 
development of a chemical industry 
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gineering College. In 1941-42 the 
figures were 6,141 and 1,238 respec- 
tively. These figures show “campus 
students” and do not include others 
sometimes shown in _ registration 
totals. Below are shown the numbers 
of men graduating with the B. Se. 
degree in Engineering during the 
last two years. 


1940-41 1941-42 
Agricultural Engineering... . 11 10 
Chemical 20 14 
Civil 11 10 
Electrical 18 22 
Mechanical 28 22 
88 78 


The College of Engineering of the 
University of Nebraska expects to 
do its part in the future development 
of the state’s resources. In the past 
the majority of Nebraska’s young en- 
gineers have left the state for em- 
ployment. In the future it is hoped 
and expected that places within the 
state will be available for these en- 
gineering graduates. 


in North Dakota based on lignite. 

From 2 to 3 gal. of tars per ton of 
raw lignite may be recovered during 
low-temperature carbonization. While 
the tar products are valuable the 
main produet is char and the only 
use to which this could be put in 
large tonnages is fuel. It has a heat- 
ing value of about 11,000 Btu. Fu- 
ture development of lignite on a large 
seale will depend on industries which 
are able to utilize it close to the mine 
or upon depletion of higher grade 
coals, 

Glaubers salts is one of the mineral 
resourees which has potential value 
as a means of building a chemical in- 
dustry in North Dakota. The proved 
tonnage in the several large deposits 
in the northwestern corner of the 
State is in excess of 20 million tons. 
The deposits are easily workable, 
being dried lake beds containing glau- 
bers salts to depths of 80 ft. Pure 
erystals may be harvested on the sur- 
face of the deposits at low cost. An 
analysis of the top bed of erystals 
shows that the sodium sulphate con- 
tent on a moisture free basis averages 
about 95 percent. The principal im- 
purities are magnesium sulphate and 
sodium bicarbonate. 

A considerable market for glaubers 
salts exists in the paper industry of 
Minnesota and Wisconsin. This is 
supplied at the present time in part 
from Saskatchewan deposits which 
are the same in character as North 
Dakota deposits, and have approxi- 
mately the same shipping distance. 


11—95 


J 
= 
4 
| 
| 


An investigation at the University 
of North Dakota has shown the pos- 
sibilities of manufacturing soda ash 
and ammonium sulphate from glau- 
bers salts by a modified Solvay 
process. A great need exists for 
ammonium salts fertilizers in 
North Dakota and a ready market for 
soda ash exists elsewhere. The com- 
bination of lignite and glaubers salts 
occurring together is favorable for 
plant loeation. 

While the full extent of the ben- 
tonite deposits is still not known a 
total of 120 million tons have been 
surveved, These deposits are largely 
North Dakota 
different 
from the better known Wyoming ben- 
tonites. 


without overburden. 
bentonites are somewhat 
The swelling properties are 
less and they contain a lower quantity 
of colloidal material, but the base ex- 
change capacity is greater. 

Certain other deposits of material 
resembling both fullers earth and ben 
tonite have been recently discovered. 
The deposit has been traced from 200 
miles north of the Canadian border, 
through eastern North Dakota and 
South Dakota to the Nebraska bound 


Farm Income, 1940 — $346,226,000 
Mineral Pre ducts. 1939 - $119,750,853 
Chemical Products,!959 - $852,779,603 


OHIO 


By PROCTER THOMSON 


Chemical Division, The Procter & Gam 
ble Co., Ivorydale, Ohio 


HIO’S material resources are al 
O most all that eould be desired. 
The minerals available from the soil 
of the state are practically all non 
metallic, but there is a wealth of 
them trom the engineer's 
point of view—salt, limestone, coal, 
clay, natural gas, (if one ean eall 
this a mineral), gypsum, abrasives, 
Lakes 
and the Ohio River bring to Ohio 


and petroleum. The Creat 


at low transportation cost the few 
things lacking to make her eeonomy 
complete—iron ore, coking coal and 


vlass sand. 


The extent of Ohio's agricultural 


96—I1 


ary. These minerals in the natural 
state have good bleaching properties 
for oils and they may be further im- 


proved by acid leaching. Canadian 
concerns have processed small ton- 
nages for use in bleaching lubricat- 
ing oil. 

agricultural 
produets in distriets where they are 
grown would seem to be advantageous 
especially since many of the products 
are consumed in large part in these 
same localities. Large quantities of 
potatoes, flax seed, corn and grains 
are grown. <A potato dehydrating 
plant and potato flour unit is being 
constructed to take care of cull pota- 
toes which would ordinarily be used 
as stock feed. 

North Dakota is well supplied with 
rail facilities. Four railway systems 
cross the State and branches from 
these give access to all sections. Cheap 
fuel in the form of lignite may be 
used for generation of power and will 
shortly be supplemented by the out- 
put of the Fort Peck dam which will 
provide power in amounts adequate 
tor any 


The processing of 


chemical process industry 
that may come to the State. 


resources may be better understood 
by comparing this state with the 
Ukraine, that territory for whieh 
Ilitler was willing to set fire to the 
world. Ohio has approximately one- 
tenth of the area of the Ukraine and 
The fer- 
tility of Ohio fields is at least equal 


one-fifth of its population. 


to that of the Ukraine, and, under 
\merican methods of farming, can 
be conservatively figured to produce 
one-fifth as mueh as the Ukraine. 
in other words, for an agricultural 
equivalent of five Ohios, this war is 
being fought. 

In Ohio is produced practically 
every major American crop except 
eotton and peanuts. The one of 
most industrial promise is sovbeans, 
trom which nre being produeed, on a 
near commereial seale, such diverse 
industrial products as synthetie wool 
and synthetic rubber. I predict that 
there is more than a fair chanee 
that Chem. & Met. readers will ride 
on soybean rubber (Norepol) recaps 
before the war is over. 

Ohio's central position has led to 
the establishment within her borders 
of numerous chemical industries not 
directly with the state’s 
own resouces. For example, rubber, 
soap, paint and varnish, heavy chem 
ieals, and plasties are materials in 
whieh Ohio's produetion is a substan- 
tial fraetion of the national output. 
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All of the resources and industrial 
capacity outlined above are at pre- 
sent contributing heavily to the war 
effort. In addition to these, the gov- 
ernment’s contracts for airplanes, 
machine tools, ete., bring Ohio’s war 
effort to third place among the states, 
being exceeded only by that of 
Michigan and New York. As of July 
1, 1942, Ohio led all the states in 
awards for defense plant construe- 
tion with a total exceeding $1.1 bil- 
lions. 

What does all of this mean for the 
future—the post-war development? 
What it will mean will depend upon 
the manpower, the technical skill and 
resourcefulness with which all of 
these magnificent resources can be 
marshalled to meet the tremendous 
problems of the post-war period. The 
amount of more mature technical 
brains in the state can be estimated 
by the fact that 7.25 percent of the 
membership of the American Insti- 
tute of Chemical Engineers is loeat- 
ed in Ohio, and that 11.75 percent of 
the membership of the American So- 
ciety of Mechanical Engineers is also 
in Ohio. For new technieal know!l- 
edge the engineering schools of To- 
ledo, Akron, Case, Ohio State, and 
Cincinnati, as well as her many other 
edueational institutions, can be looked 
to with confidence. 

With all of these resources of men 
and material, what will we do after 
the war? 
opments, some things already stand 
out rather clearly. 

From plasties there will probably 
not be auto bodies—steel or alumi- 


In the way of new devel- 


num are too handy for that—hbut 
windows made entirely of plastie for 
ears are clearly indicated. For homes, 
inside storm sashes light in weight 
will fill a long-felt want. There will 
also be plastie pipes for chemical 
solutions, leather-like “fabries” for 
furniture, containers for food and 
lamp standards and refleetors, parti- 
ecularly for homes. 

In synthetie rubber, Ohio is out 
in front. Assuming for the moment 
that natural rubber may come back 
in the pieture, synthetic rubber will 
still have a place in many types of 
Where oil and gas- 
proofness are required, or odorless 


special service. 


vaskets for food eontainers, or non- 
flammable insulation for wires—to 
mention just a few eases—the syn- 
thetie rubbers will have an advan- 
tage. 

From glass we will have insulation 
against heat and eold, handier and 
quicker to install than present types; 
we will have double-glazed windows 
at prices no greater than the present 
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single windows, and glass blocks su- 
perior to any now on the market. 


Powder metallurgy will extend 
along lines now in production to give 
us special self-oiling bearings, cut- 
ting tools containing tungsten and 
similar carbides, and gears made 
directly from metal powder and re- 
quiring little finishing. 

In the field of aeronautics, heli- 
copters and autogyros will supple- 
ment private airplanes of conven- 
tional type to make the personal air 
car as common as the personal road 
car was in, say, 1915. 

Automobiles, lighter in weight, and 
powered with motors designed to run 
on 100-octane gas, will not only be 
feasible but probable. 
dies for 


If tools and 
present day cars are 
scrapped in the salvage drive, new 
ear design will start without any in- 
hibitions at all. 

Furniture will, no doubt, be vir- 
tually revolutionized. Aluminum and 
magnesium will furnish material that 
will be as light as wood without the 
glue-joint problem in winter. Magne- 
sium has already been developed in 
alloys of non-flammable character 
so we need not worry about sitting 
on the “hot seat” of an incendiary 
chair. 

Synthetic resins will permit manu- 
facture of “bent wood” furniture 
similar to that shown in the Swed- 
ish Pavillion at the World’s Fair 
in New York.  Urea-impregnated 
plywood may also invade this field. 

Synthetie detergents, now playing 
an important part, will expand but 
in this writer’s opinion will probably 
be limited to special fields. 


Farm Income,19440 — $148,554,000 
Mineral Products,1939— $ 23,811,231 
Chemical Products,1939 — $ 996,020 


By A. D. CAMP 


Manager Technical Data Department, 
Dorr Co., New York, N. Y. 


outH Dakota is known prin- 
fan cipally as an agricultural and 
eattle raising state and most of its 
farming products are shipped outside 
of the state for further processing. 
It is a very large producer of corn, 


———SOUTH DAKOTA—— 


In toodstuffs, wheat flours fortitied 
with soybean and peanut proteins 
will be the standard. No longer will 
good edible proteins be fed to ani- 
mals to reconvert inefficiently. Sol- 
vent extraction may do the same with 
vegetable fats. There is no reason 
to feed fat to an animal just so it 
can manutacture fat. 

But these technical developments 
will not be enough. The engineer 
will have to become as important in 
state building as the lawyer is now. 
Somehow he will have to become the 
man who is looked to for the answer 
to the question. “What will we do 
next?” in hard times as in good. Will 
we put men to raking leaves on 
Indian mounds and helping ineffi- 
ciently to build stadia for one-horse 
high schools? It is definitely up to 
the engineering profession to put 
across to the people and the politi- 
cians that there is real work to be 
done, work that must be done in our 
generation, come post-war boom or 
depression. For instance, the Ohio 
River must be freed from pollution. 
This means building sanitary sewage 
disposal plants for all of the commu- 
nities along the Ohio. This activity 
alone will absorb many of the job- 
less back from the war, and, equally 
important, make work for cement 
mills and tile factories. In each area 
of Ohio the engineer must make his 
influence felt to get the loeal re- 
sources used in making contributions 
to the real wealth of the state, con- 
tributions of genuine economic value. 
Then Ohio will live up to her motto, 
“Imperium en Imperio’—An Em- 
pire Within an Empire. 


wheat, oats, barley and flax seed, but 
the industrial exploitation of these 
raw materials has shown very little 
progress within the state. 

South Dakota has a small crop of 
sugar beets which is converted in the 
plant of the Utah-Idaho Sugar Co. 
located at Belle Fourche. Its ea- 
pacity is about 1,550 tons of beets 
per day, producing about 30,000,000 
lb. of sugar per year. The best known 
processing industries of South Da- 
kota are those which operate on its 
quite plentiful mineral resources 
which are concentrated largely in the 
Black Hills district consisting of Cus- 
ter, Lawrence and Pennington Coun- 
ties. It is among the leaders in the 
mining of gold and tin and of several 
of the minor minerals such as ores of 
lithium, beryllium, tantalum, man- 
ganese, feldspar and bentonite. 

South Dakota stands second among 
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the states in the production of gold, 
largely because of the existence at 
Lead and Deadwood of the Home- 
stake Mining Co., which for years, 
has been the largest gold producing 
mine in the United States. It em- 
ploys the cyanide process of gold ex- 
traction. The invention of the Dorr 
Classifier in a gold mine at Terry, 
S. D., in 1904, has had a beneticial 
influence on the concentration of 
metallic and non-metallic minerals 
throughout the world. 

The state has the distinetion of 
possessing at Tinton the only tin 
producing mine in the United States, 
but its output can supply consider- 
ably less than one percent ot the 
metal needed by the nation. There 
are huge deposits of low grade man- 
ganese ore at Chamberlain, and a 
plant for their exploitation is now 
being financed by the government. 

The famous pegmatite deposits of 
the Black Hills, coarsely erystalline 
rocks of voleanie origin have been ac- 
tively worked for several years for 
the production of feldspar, beryllium, 
lithium and tantalum ores, of which 
South Dakota has been the principal 
producing state. Bentonite clay is 
also an important mineral resource. 


Fatm Income, 1940 — $43,643,000 
ral Products,1939 $276,562,954 
hemical 


WEST VIRGINIA——— 


By WILLARD W. HODGE 

Department of Chemical Engineering 
West Virginia University, Morgantown, 
W. Va. 


URING the past twenty years 

West Virginia has developed 
rapidly as an industrial state and in 
the application of modern scientific 
methods to agriculture. The area ot 
the state is 24,181 sq.mi. The popn- 
lation in 1940 was 1,901,974, a 10 
percent increase since the 1930 census. 
The growth of industries has been 
based largely on the abundant natural 
resources of bituminous coal, natural 
gas, limestone, sand, clay, and con- 
siderable amounts of petroleum, salt, 
and timber. There are large deposits 
of iron ores, and some manganese 
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ores, but their renewed utilization 
awaits the results of scientifie and 
engineering research to process low 
grade ores economically. The most 
outstanding manufacturing develop- 
ments in recent years have been along 
the lines of metallurgical, ceramic, 
synthetic textile and chemical prod- 
uets; and plant construction is now 
and probably will continue active in 
these fields of industry. 


COAL RESOURCES 


Coal Resources and Mining. The 
coal column of the state, as compiled 
by the West Virginia Geological Sur- 
vey shows 117 seams of bituminous 
coal; 60 minable and 57 considered 
unimportant at present. In 1863 
there were 444,648 tons of coal mined 
in West Virginia. Production gradu- 
ally inereased to a peak output of 
146,008,000 tons in 1927. In 1928 
and each year since 1931 this State 
has held first place in the quantity 
of bituminous coal mined. Annual 
tonnages during the deeade 1930 to 
1940 have ranged from about 86,100,- 
000 in 1932 to 126,600,000 in 1940. 
Yearly values have varied from ap- 
proximately $93,000,000 in 1932 to 
$223,.518,000 in 1940. Geologists’ 
estimates placed the State’s original 
coal resources at 116,705,000,000 tons. 
Including 1940, coal mined has totaled 
about 3,740,000,000 tons. Hence, the 
coal reserves amount to 112,965,000,- 
000 tons, sufficient to serve industries 
for 200 years or longer. 

There are wide differences in the 
chemical composition and physical 
properties of coal from different 
beds. Volatile matter ranges from 
16 to 20 percent in Pocahontas coal; 
from 30 to 36 percent in No. 2 Gas 
and Pittsburgh seam coals. A num- 
ber of the coal beds are low in ash 
and sulphur and have strong caking 
properties so are in demand for the 
manufacture of metallurgical coke. 
Formerly most of the coal mined in 
West Virginia was shipped out of the 
state, but now larger proportions are 
used locally for power generation, 
heating purposes, byproduct coke 
production, and as a raw material for 
certain rapidly growing chemical in- 
dustries. Since 1932 many of the 
coal mines have been mechanized and 
other improvements installed. There 
are many opportunities for further 
seientifie and engineering researches 
for improvements in mining methods, 
preparation of coal for different mar- 
kets, and more efficient utilization of 
bituminous coal, West Virginia’s 
greatest natural resources. 

Petroleum, Natural Gas, and Natu- 
ral Gasoline stand next to coal among 


the state’s industrial raw materials. 
The output of petroleum is less than 
in 1901 when the production was 
14,177,000 bbl. However, the excel- 
lent quality of the crude oil obtained 
has induced continued drilling for 
new wells and pumping of many of 
the older wells. Improved scientific 
methods of prospecting have enabled 
the geologists to locate with greater 
precision the underground resources 
of petroleum and gas and new wells 
are brought in every year. In 1940 
the 18,000 active oil wells produced 
3,426,306 bbl. of petroleum, valued 
at $6,000,000. Total production of 
oil in West Virginia from 1863 to 
1940 is given as 413,865,016 with an 
average value of approximately $2 
per bbl. There are now three petrol- 
eum refineries in the State. In 1939 
they produced $10,549,149 worth of 
produets. 

The production of natural gas in 
the state has increased from 111,000,- 
000,000 eu.ft. in 1935 to 160,000,- 
000,000 eu.ft. in 1940, from 13,860 
gas wells. In this year the state 
issued 508 permits to abandon and 
774 permits to drill new oil and gas 
wells. Gas wells completed num- 
bered 508 and oil wells 94. The 
high B.t.u. value and cleanness of the 
natural gas produced makes it a pre- 
ferred fuel in many industries. The 
products obtained by cracking proc- 
esses applied to the oil and gas and 
by fractional distillation of the natu- 
ral gasoline are the desired raw ma- 
terials for large and rapidly expand- 
ing chemical industries whose initial 
plants, industrial development, and 
economic success are the result of 
scientific and engineering education 
and research activities. 

Limestone, sand and workable 
clays are abundant in certain see- 
tions of West Virginia and adjacent 
states. These resources plus cheap 
natural gas early attracted the cera- 
mie industries. However, as the gas 
became higher in price it has been 
the resourcefulness of the men in 
these industries which has kept them 
operating and growing in production 
and economic importance. The coun- 
try’s largest glass bottle factory and 
sheet drawn glass plant are located 
in this state. The ceramic industries 
in the state are represented by the 
classification and number of com- 
panies; cement and concrete prod- 
ucts 30; cement mills 3; brick, tile, 
and elay products 23; china, porce- 
lain and pottery 23; sand, gravel and 
road material 38, glass and glassware 
64. The annual value of products of 
the ceramic industries in 1939 
amounted to more than $80,000,000. 


Metallurgical Industries, espe- 
cially iron and steel were among the 
early manufactures in West Virginia. 
The Henry Clay furnace located 
near Morgantown when started in 
operation about a century ago was 
said to be the largest iron furnace 
west of the Allegheny Mountains. 
Its capacity was four tons of iron 
per day. The discovery of the rich 
hematite ores in Minnesota and 
Michigan soon put an end to the fer- 
rous industry in the central part of 
the state. However in the Northern 
Panhandle, at Wheeling and Wierton 
two of the nation’s leading steel com- 
panies have extensive operations; 
furnaces, mills, and fabricating 
works. There are many other iron 
and steel products plants in the 
state, also the very large U. S. Na- 
val Ordnance works near Charles- 
ton. 

The non-ferrous industries are rep- 
resented by two zine smelters, the 
largest Monel metal and nickel plant 
in the United States is located in 
Huntington, and large electro-metal- 
lurgieal, ferrochrome and ferrosili- 
eon works are at Glen Ferris and 
Alloy. There are plants for rolling, 
easting or stamping aluminum, brass, 
bronze and other alloys. The total 
number of companies making metal- 
lurgiecal products is 81 and the total 
value of products in 1939 was more 
than $160,000,000; second only to 
the value of coal mined in the state 
that year. 


PROCESS INDUSTRIES 


Chemical Engineering Industries 
have made phenomenal developments 
in West Virginia during the past 
fifteen years. Here truly, natural re- 
sources and human resourcefulness 
have been efficiently combined to 
make from crude materials, some of 
them formerly wasted, products of 
great value to humanity in attaining 
the better and fuller life. Probably 
the first chemical industry in the now 
highly industrialized Kanawha Val- 
ley, was the preparation of salt 
from brines. The Dickinson and 
Shrewsbury salt furnace started in 
1832 and is still in operation. The 
plant has been enlarged and recovery 
processes for bromine and other use- 
ful byproducts installed. This is one 
of the three surviving salt companies 
in the state. However, as the result 
of research applied to salt, there are 
within a few miles of the salt works, 
two large electrolytic chlorine and 
eaustie soda plants one of which is 
the largest in this country. 

One of the world’s largest syn- 
thetic organic chemicals plants is in 
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South Charleston. This plant and 
one built in Whiting, Ind. a few 
years ago, and another recently com- 
pleted in Texas, are industrial de- 
velopments resulting largely from re- 
search fellowship work started at 
Mellon Institute in Pittsburgh about 
20 vears ago, followed by pilot plant 
investigations at Clendenin, W. Va. 
On a nearby plant site one of the 
Government’s large, butadiene plus 
styrene, synthetic rubber plants is 
now under construction in coopera- 
tion with this company’s chemical 
and engineering staff. 

It was fortunate for our country 
that in the present war crisis, through 
foresight and resourcefulness, an- 
other progressive chemical company 
had in operation a large synthetic 
ammonia works at Belle (near 
Charleston) W. Va. Otherwise our 
supply of nitrie acid for the manu- 
facture of explosives would have been 
seriously limited. It takes years of 
research and development to solve the 
process and equipment problems, 
properly train the chemical, engi- 
neering and operating men safely to 
apply pressures on gases up to 10,- 
000 to 12,000 Ib. per sq. in. in pro- 
ducing liquid ammonia from the prin- 
cipal’ raw materials, coal, air, and 
water. Additional products manu- 
factured in the plant are methanol, 
ethanol and other aleohols; urea, 
useful as a fertilizer and for making 
plasties; formates; and nylon inter- 
mediates. During the past two vears 
this company’s engineers and chem- 
ists have cooperated with the gov- 
ernment in the construction and op- 
eration of another synthetic am- 
monia plant near Morgantown, W. 
Va. 

The present intensive interest in 
rubber, rubber reclaiming and _ rub- 
ber substitutes has called attention to 
the research and production opera- 
tions of a large synthetic organic 
chemieal industry in Nitro, W. Va. 
This company has for many vears 
specialized in the development and 
manufacture of chemicals of service 
to the rubber industry. The plant 
has been a pioneer in this field; also 
for other special purpose organic 
compounds. It has expanded rap- 
idlv and is still growing. 

There are in West Virginia many 
other chemical plants and process in- 
dustries including among their prod- 
ucts the following: barium com- 
pounds, ultramarine, lead oxides, 
pharmaceutical preparations,  sul- 
phurie acid, carbon electrodes and 
plates, food products, paints and 
pigments, leather and textiles, coke 
and byproduets. 


The older textile operations are 
mostly woolen mills. Sheep raising is 
one of the more important agricul- 
tural pursuits in the State. The 
newer textile industries are based on 
chemical and engineering research 
producing from wood pulp and cot- 
ton linters the beautiful viscose 
rayon in large, comparatively re- 
cently built plants in Parkersburg 
and Nitro. In 1939 the value of 
leather and textile products was 
about $19,500,000. The growth of the 
chemical manufacturing industries is 
shown by the annual value of prod- 
ucts being only $2,995,000 in 1932 
and $82,423,000 in 1939. 

In addition to great reserves in 
natural resources, of raw materials 
for chemical, metallurgical, ceramic 
and other process industries, West 
Virginia possesses an important sup- 
ply of native born, intelligent work- 
ers. The State has a good public 
school system. There are fourteen 
denominational and private colleges 
and schools and ten state-supported 
colleges. The West Virginia Uni- 
versity heads the state educational 
institutions. It comprises colleges of : 
Arts and Science; Law; Engineering; 
Agriculture; Forestry and Home 
Eeonomies; Edueation; and Phar- 


Products,!939-$ 207,991, 56a" 


By O. A. HOUGEN 


Department of Chemical Engineering 
University of Wisconsin, Madison, Wis. 


ISCONSIN is known as the 
WW of America,” but 
it is not generally known that Wis- 
consin is more of an industrial than 
an agricultural state and ranks 
eleventh in this respect among the 
United States. Of Wisconsin’s total 
workers, 32.5 percent are employed 
in manufacture as against 24 percent 
in agriculture. In 1935 the value of 
the state’s agricultural products was 
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macy. There are also schools of 
Journalism; Music; Physieal Eduea- 
tion and Athleties; and Medicine. In 
addition to their instructional duties, 
many of the departments carry on 
research and investigations. Organ- 
ized primarily for research are the 
Agricultural Experiment Station and 
the Engineering Experiment Station. 
Also located at the University and 
devoted to research is the State 
Geological and Economie Survey. 
Each of these agencies publishes a 
series of bulletins summarizing their 
investigations. 

Within the past 15 years there 
have been constructed at the Uni- 
versity the largest hall of chemistry 
south of the Mason and Dixon line, 
an $800,000 library, the engineer- 
ing building has been enlarged and 
remodeled, and a new well equipped 
$1,000,000 mineral industries build- 
ing was dedicated last October 16. 
Apparently the reserves in West Vir- 
ginia of many important industrial 
raw materials are abundant and good 
opportunities for developing human 
resourcefulness are freely available 
to the people, and are being increas- 
ingly applied to scientific and more 
efficient utilization of the state’s nat- 
ural resources. 


$470,890,000 as against $546,043,000 
for the value added by manufacture. 
The 1940 census gives for 1939 a 
population of 3,137,587, manufactur- 
ing establishments, 6,717, employing 
233,691 people, a value of manufac- 
tured goods of $1,604,507,356 and a 
value of products added by manufac- 
ture of $686,605,326. Over 90 per- 
cent of the products manufactured 
are sold outside of the state. 

The leading industries of Wiscon- 
sin today are engaged in the manu- 
facture of agricultural implements, 
motor vehicles and parts, paper and 
pulp, foundry and machine shop 
products, electrical machinery, knit 
goods, boots and shoes, evaporated 
milk and canned goods, listed in de- 
creasing order. In comparison with 
other states, Wisconsin in 1935 
ranked first in the production of 
butter, cheese and evaporated milk, 
second in paper and pulp, agricul- 
tural implements, tractors, engines, 
aluminum produets, plumbing sup- 
plies, cranes and hoists; third in beer 
and malt, mattresses and springs; 
fourth in tanned leather; fifth in 
motor vehicle parts, knit goods, 
wooden boxes, and steel and iron 
forgings. 

The industries of Wisconsin are 
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linked with its agricultural products 
in the manufacture of beer and malt, 
butter, cheese and evaporated milk, 
canned goods, meat packing, tobaeco 
products and beet sugar refining. 
Textiles, hides, wool and hair are 
produced in insufficient amounts to 
supply the industries of the state. 
Most of the forest products which are 
used in Wisconsin industries as in 
planning mills, and paper and pulp 
industries, come from outside of the 
state, chiefly from Canada, although 
the lumber for boxes and furniture 
still comes partly from the remaining 
forests of the state. The mineral- 
linked industries of Wisconsin derive 
their raw materials chiefly from out- 
side of the state. This is true of coal, 
oil, asphalt, all metals, and cement. 
At one time mining of zine and lead 
ores was the leading industry of Wis- 
consin. In 1935 only 2 percent of the 
nation’s zine ores was mined here. 
An inferior grade of iron ore, to the 
extent of 2,000,000 tons annually, is 
mined in the Gogebie Range. The 
state has extensive deposits of clay 
and dolomitie limestone, and large 
quarries of marble, granite, slate, and 
building stone, but most of the min- 
erals and all the metals used in the 
produetion of chemieals, explosives, 
paints, aluminum ware, and heavy 
machinery come from other states. 


DISTRIBUTION OF INDUSTRIES 


The distribution of Wisconsin in- 
dustries arranged as to souree of 
raw materials is tabulated as follows: 


Value 
added 
Employ in manu 
Raw ment Wages facture 
Materials % % 
Iron and steel 35 41.6 35.8 
Agricultural . 32.6 29.4 82.8 
Forest . 20.8 18.8 18.2 
Non-ferrous 
metals .... 6.2 5.7 8. 
Miscellaneous. 5.0 4.5 5.6 


Commercially Wiseonsin is asso- 
ciated with the Great Lake states in 
its competitive manufacturing activi- 
ties. In this group, with the exeep- 
tion of Illinois, Wisconsin enjoys 
the greatest diversification of indus- 
trial activities, with less than 10 per- 
cent of its workers in its largest in- 
dustry. Furthermore, Wisconsin has 
an even balance of manufacture in 
consumer and capital goods. These 
advantages are favorable to steady 
employment and steady production. 

Throughout its history astonishing 
changes have taken place in the in- 
dustrial activities of the state, be- 
speaking highly for the intelligence 
of its people, its many skills and 
diverse interests. In its earliest his- 
tory, fur trading was the sole indus- 
try of the territory, an enterprise 


100—11 


which today has been restored in 
great fur farms. The first leading 
industry of the state was in the 
mining of zine and lead ores, an in- 
dustry which has declined to a posi- 
tion of minor importance. In the 
1890’s Wiseonsin led in the cutting 
of timber but today most lumber and 
logs are imported. In the 1900's 
flour milling was a leading industry. 
These mills have moved West and 
the old sites have been taken by 
paper mills; Wisconsin is no longer 
a wheat growing state. Brick and 
tile production were at peak load in 
1904 and has been largely replaced 
by concrete. Leather production has 
lost its high rank by importation of 
hides from South America to the 
tanneries of the east. Malt and beer 
have not regained the same relative 
national importance as before pro- 
hibition. manufactured 
products have declined with the grow- 
ing popularity of cigarettes which 
are manufactured elsewhere. Wooden 
box and furniture manufacture have 
shrunk with the lumber industry. 
Through unusual skill and good man- 
agement the paper and pulp indus- 
tries continue to thrive and flourish 
despite the loss of loeal forests. 

The heavy metal products indus- 
tries of Wisconsin originated with 
the early demands for machinery in 
logging camps, sawmills and planing 
mills. These industries have been 
transformed and extended into the 
production of tractors, automobiles, 
engines, cranes, hoists, generators, 
motors and pumps. 

Industrially Wiseonsin holds a 
favorable position because of its 
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ready access to the Great Lakes, near- 
ness to the industrial markets of Chi- 
eago and the agricultural markets 
of the west, availability of iron and 
steel through lake ports, good power 
and transportation facilities, and an 
abundent supply of highly skilled 
and intelligent labor. Improvement 
of direct foreign shipping facilities 
on the Great Lakes would be of fur- 
ther great benefit to the state. 

Many opportunities for future de- 
velopment seem favorable and immi- 
nent, depending largely upon chemi- 
eal and engineering skills. A better 
grade of lime should be developed 
from the magnesian limestone de- 
posits of the state to inerease loeal 
production of cement and for use in 
metallurgy, paper mills, tanneries 
and water purification. A stimulated 
research program on Wisconsin clays 
is under way to revive the production 
of brick and tile. The quartzite de- 
posits of Rib Mountain and Baraboo 
are being used in the production of 


roofing grits and ganister. State 
Geologist, E. F. Bean, reports that 
mineral resources awaiting develop- 
ment are nepheline syenite, feldspar 
and quartz for glass manufacture, 
zireon, tale, kyanite and shale. The 
state is in need of factories for mak- 
ing soap, glass, rubber, plasties, and 
rayons. The greatest industrial op- 
portunities of the state seem to be 
in the development of organie indus- 
tries through its rich agricultural 
linked raw materials. The famed 
biochemical development of the state 
is a souree of superior skill in the 
establishment of fermentation indus- 
tries for the production of new or- 
ganie chemicals from agricultural 
products. Recently developed meth- 
ods of quick freezing and desiccation 
of foods offer new possibilities to the 
food industries of the state. 

The elimate of Wisconsin is in- 
vigorating and stimulating to creative 
enterprise. Abundant and _ distrib- 
uted precipitation insure dependable 
and diversified crops. 


MANPOWER 


The people of Wiseonsin are a 
sturdy, intelligent group, with diverse 
skills and unusual resourcefulness. 
Attesting to the versatility of its peo- 
ple, during the period from 1914 to 
1935, 48,167 jobs were lost in Wis- 
consin, chiefly in the wood working 
industries, whereas 104,130 new jobs 
were created, chiefly in the heavy ma- 
ehinery industries. The majority of 
technical graduates of Wisconsin col- 
leges remain in their home area after 
graduation. For example, 55 percent 
of the graduates in chemical engi- 
neering of the University of Wiscon- 
sin find employment in Wisconsin 
and the Chieago area. The number 
of graduate chemists and chemical 
engineers leaving the state is more 
than offset by those entering from 
elsewhere. The spirit of research is 
prevalent in the institutions of Wis- 
econsin. Graduate studies re- 
search have been stimulated at the 
University to a large seale through 
the activities of the Wiseonsin 
Alumni Research Foundation. The 
University of Wisconsin, the Federal 
Forest Produets Laboratories at 
Madison, and the Paper Institute at 
Appleton all carry on extensive re- 
search programs in widely diversified 
fields. The prevalent spirit of cooper- 
ative research linking all branches 
of science, coupled with the enter- 
prising spirit of Wisconsin industries 
insures the necessary technical skill 
and business acumen to establish new 
industries in the state and to surpass 
its past performance. 
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Pioneering the Middle West— 


Today and Tomorrow 


CHESTER od DAVIS, President, Federal Reserve Bank of St. Louis, St. Louis, Mo. 


Chem. & Met. INTERPRETATION 


No one in the United States is better qualified than Mr. Davis to give 
us this over-all picture of what the future holds for the Middle West. 
Two years ago, as agricultural commissioner of the old National De- 
fense Advisory Commission, he himself pioneered in the fight to lo- 
cate new war plants in areas remote from the existing concentrations 


of heavy industries. 


His success in that effort established a basic 


principle that has since guided practically all of the subsequent pro- 
grams of the war agencies. Now Mr. Davis is looking bravely ahead 
to the day when these plants will have served their immediate pur- 
pose. In this article he portrays the new challenge which “men of 
courage and vision in chemical engineering” must face in adapting 
these facilities to the job of serving a new world in which the Middle 
West is destined to play a leading role. —Editors. 


IONEERING is a strong tradition 
P:: that vast inland empire be- 
tween the Rockies and the Alle- 
ghenies. It has been only a tick of 
history’s clock since its waterways 
knew Joliet and LaSalle, Lewis and 
Clark, and its trails knew Daniel 
Boone. 

Many of us look back longingly on 
those pioneer days when we had 
geographic frontiers to conquer. We 
long for their return. Yet the fron- 
tiers that surround us today are so 
vast and breath-taking in their chal- 
lenge as to make those brought under 
control by our pioneer forefathers 
seem simple and easy in comparison. 
The old frontiers ealled for the ex- 
plorer and his boat, the woodsman 
with his axe, and the plainsman with 
his covered wagon and his plow. The 
new frontiers challenge the chemical, 
electrical, mechanical, and industrial 
engineers, and the men of social and 
economic vision, 

Pioneering today and tomorrow 
will reward penalize 
failure as it did yesterday. But the 
stakes have grown in size and im- 
portance. The expanding future of 
our kind of life on this continent de- 
pends on success; the penalty for 


success and 


failure will be too serious to con- 
template. 


CHEMICAL & METALLURGICAL 
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I am thinking that the great need 
of our generation is to use the full 
capacity of our human and natural 
resources. The more productive we 
become, the more certain we are to 
win the war, and the sooner we can 
win it. After the war, we face the 
challenge to supply an 
order based on relatively full and 
continuous employment, and a_ high 
and rising standard of living. 

Recently business from 
every part of the United States took 
steps to incorporate and finance a 
cooperative planning effort aimed to 
“foster the full contribution by in- 
dustry and commerce in the post-war 
period to the attainment of high and 


economic 


leaders 


secure standards of living for people 
in all walks of life through maximum 
employment and high productivity in 
the domestic economy.” That full 
task lies ahead of us. 

No matter how long it takes or 
what the costs may be, our first job 
is to win the war. When it ends, we 
should find ourselves in possession of 
the best equipped, most extensive and 
diversified mechanical plant in the 
world’s history, manned by the 
greatest army of trained factory 
workers ever known. These, with our 
great natural resources, are the ele- 
ments of real wealth. Our job is go- 
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Born on a farm in Dallas County, 
Towa, Nov. 17, 1877, Chester Charles 
Davis is a true and native son of the 
Viddle West. After graduating from 
Grinnell College in 1911, he served as 
a newspaper reporter, then as editor 
and manager of a farm journal. This 
directed his interest to agriculture and 
eventually to the then unchristened 
field now known as “chemurgy.” He 
was executive vice president of Na- 
tional Corustalk Processes, Ine. and of 
Maizewood Products Corporation before 
being called to Washington in 1933 to 
direct the production division of the 
Agricultural Adjustment Administra 
tion, which he was later to serve as 
national administrator. In June 1936 
he was appointed a member of the 
hoard of governors of the Federal Re- 
tpril, 1941, re- 
signed to become the president of the 
Federal Reserve Bank of St. Louis. His 


close connection with the 


serve System, and in 


national 
defense and war efforts began in 1934 
with his appointment to the National 
Emergency Council, and carried over 
National De fense 


Commission in which he represented the 


into the ldvisory 


interests of agqricullure. 


ine to be to learn how to use them 
and use them well. Men of courage 
and vision in chemical engineering 
face a real challenge then, just as 
they have faced one in the past vear 
with the world at war. 

It is hard to generalize about a 
region so vast and diverse as. that 
contained in the fourteen North Cen- 
tral, Midwestern, and Great Plains 
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States. As a whole, these states are 
the arsenal as well as the bread- 
basket and meat storehouse of the 
nation. Sinee June 1, 1940, 37 per 
cent of the war supply and faeility 
contracts, exclusive of food, have 
gone into this area. By states, how- 
ever, a glance at the distribution of 
war contracts reveals extreme divers 
ity. Whereas Michigan, the home of 
automotive industry, leads the nation 
with over 10 per cent of the national 
total, North Dakota has received 
practically no direct war business. 
South Dakota reports but slightly 
more. I am not quarreling over this, 
but merely stating the fact to illus- 
trate the impossibility of a gen- 
eralization that applies equally to all 
parts of this great empire. 

Nevertheless, I believe the great 
raw materials regions need to be more 
highly industrialized if this nation 
is to reach and hold its maximum 
production and employment. That is 
only one of the reasons why, as a 
member of the National Defense Ad- 
visory Commission, I fought as hard 
as I could to get new war plants 
placed in the interior United States 
outside of regions of previous indus- 
trial concentration. Recently a great 
deal has been done under that prin 
ciple. 

It is a commonplace of economic 
history that the growth and de- 
velopment of a country is profoundly 
influenced by war and _ industrial 
expansion for war purposes. The in- 
dustrial history of the United States 
is itself an excellent example. Dur 
ing the Civil War the industrial 
facilities of the northern states were 
expanded rapidly. The North had a 
nucleus for this expansion which the 
South did not have. This expansion 
gave the North and the Northeast a 
head start in industrialization which 
it has maintained until the present 
time, 

World War | brought a new period 
of expansion in which we loeated our 
new war industries close to the old 
centers of industrial activity. The 
result reinforced the industrial con- 
centration of the northern and north 
eastern states 

Yet in a country such as the United 
States it is inevitable that industries 
which were once well located should, 
in the eourse of vears, find them 
selves not so well loeated. From 
colonial days to the present time, the 
center of population of the country 
has steadily shifted westward; 
sources of raw materials change; 
means of transportation and market 
locations change. Particularly are 
these changes to be noted in a eoun- 
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try as large as the United States, 
with such diversity in climate, in 
soils, and in natural resources. 

The relocation of industries to meet 
shifting conditions lags, and as a 
result there is a more or less chronic 
dislocation of industries. Only with 
great reluctance, and decades after 
the move was logical, did the owners 
of the New England cotton spinning 
and eotton finishing mills begin the 
relocation of their industry. So with 
many another industry. Once estab 
lished in a given location, there are 
dozens of reasons, some of them 
valid, for an industry to “stay put” 
long after the conditions have van 
ished whieh made the original loea- 
tion a logical one. 

One result of the war, so far as 
industry loeation is concerned, has 
been to shift industry inland. Natu- 
rally, if magnesium is to be made 
from sea water, the plant must be on 
the eoast, but in general the new 
munition plants have been built far 
inland. The whole region from the 
Alleghenies to the Rockies is now 
dotted with plants unrelated to the 
old pattern of industry location. In- 
dustrially the central part of the 
country has greatly increased in im- 
portance relative to the coastal area. 
For decades the population center of 
the country has moved inland; agri- 
culture has moved inland; without in- 
tentional offense to Harvard, Yale, 
and Princeton, one might even sug- 
gest that the center of eulture has 
moved inland. Massachusetts may be 
surprised to learn that ships are now 
built in Missouri; Conneeticut’s small 
arms plants are small indeed when 
measured against the similar plants 
loeated west of the Mississippi. 

As a result of our eurrent war 
effort, plants of many sorts, most of 
them built with Federal funds, are 
now seattered over the country in 
locations where heretofore there has 
heen no manufacturing. Undoubtedly 
some of these plants will not be kept 
in operation after they have served 
their present purpose in production 
of war gear. On the other hand, 
many of them ean and should sur 
vive, and will survive if a sufficient 
number of people take sufficient in 
terest in them. 

It is perfeetly clear that the eon- 
tinued use of these plants will not, in 
some cases, be favored by the already 
established industries. The battle 
which was waged over the Muscle 
Shoals nitrate plant from 1919 to 
1933, and for some vears thereafter, 
is probably a fair sample of what 
may be the attitude of industry 
toward the Government-owned plants 
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once the war is over. One of the 
tasks ahead will be to work out a 
sound policy with due regard to the 
interests, both private and public, as 
they appear. 

Most of us will agree that it is not 
in the public interest to displace 
private enterprise. It would, of 
course, be a happy outcome if indus- 
try should find that it is to its interest 
as well as in the public interest to 
operate plants in many places remote 
from its old locations. The public's 
interest in these plants is not limited 
merely to making sure that, by one 
means or another, the taxpayers 
whose money built the plants get the 
greatest return possible from their 
investments. ‘There is the greater 
question to be answered, whether the 
conversion and continued use of the 
facility will contribute substantially 
to employment and the standard of 
living of the people. Enlightened 
self-interest should insure that chem- 
ical engineers lead the way in seeking 
constructive answers to that question. 

There is no difficulty these days in 
getting agreement in any group on 
the thesis that the world in which we 
shall find ourselves after this war 
will be different in many ways, eco- 
nomieally, socially, spiritually, from 
the pre-war world. World War I 
gave us a synthetic ammonia indus- 
try. The present World War will 
give us a synthetic rubber industry, 
a greatly expanded light metals in- 
dustry, an enormously greater pro- 
duction capacity for many things use- 
ful alike in peace and war. Among 
others, we will have air-transporta- 
tion of freight, newly developed 
natural resources, and more hydro- 
electrie power. 

In the new world, which will be 
ours after the war, it may well turn 
out that plants which would have ap- 
peared quite out of place a few vears 
ago will then fit surprisingly well 
into the new industrial pattern. In 
fact, if only those parts of that post- 
war world which are already clearly 
emerging be considered, there is every 
reason to believe that many of the 
present war industries will survive. 
The new magnesium-produecing plants 
are not all doomed to failure. The 
new aluminum production eapacity 
will certainly be needed indefinitely. 
Synthetie rubber is here to stay. The 
great airports will surely be a part 
of the new pattern. 

Pioneers of today and tomorrow 
must think in new patterns, and act 
boldly, if yesterday’s problems, which 
we laid aside to enter the war, are 
not to overwhelm us when the guns 
over the world fall silent. 
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A recent view of the new Northern Regional Research Laboratory of the U. S. Dept. of Agriculture 


Where Midwest Agriculture 


and Industry Meet 


H. T. HERRICK 


Director, Northern Regional Research Laboratory’ 
Peoria, Illinois 


Chem. & Met. INTERPRETATION 


Ranking high among the scientific and engineering agencies serving 
the industries of the Middle West is the Northern Regional Research 
Laboratory of the U. S. Department of Agriculture at Peoria. It was 
authorized by Congress in 1938 for conducting research to develop 
new industrial outlets for agricultural surpluses. Now that every 
facility we have is vitally needed in the war effort, its program has 
been shifted to a series of outstanding projects to contribute strategic 
raw materials for synthetic rubber, new motor fuels and starches, 
cork substitutes and vital medicinals. In this article its able director, 
who had much to do with the original planning, equipping and 
staffing of all four of the regional laboratories, goes beyond the 
usual accounting of the bricks and mortar, laboratory apparatus 
and mechanical equipment to tell the real story of the basic thinking 
that underlies the program at Peoria. It holds much of interest and 
importance to all Chem. & Met. readers. —£ditor. 


1The Northern Regional Research Labora- 
tory is one of four regional laboratories 
authorized by Congress in the Agricul- 
tural Adjustment Act of 1938 for the 
purpose of conducting research to develop 


new uses and outlets for agricultural com- 
modities. These laboratories are admin- 
istered by the Bureau of Agricultural 
Chemistry and Engineering, Agricultural 
Research Administration, U. S. D. A. 
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ROM THE BEGINNING, the main 
of researeh in agricul- 
ture have been the increasing of pro- 
duction per aere and the decreasing 
of the manual labor required to 
attain this production. The efforts 
of the U. S. Department of Agricul- 
ture and the State Agricultural Ex- 
periment Stations in this country 
have been so successful that for some 
time it has been evident that the 
ability to produce has outstripped the 
ability to use farm commodities in 
the age-old outlets for food, shelter, 
and clothing. In part as a result 
of this suecess, and in part because 
of waning consumption in large fields 
of former agricultural use, the United 
States, in normal times, at least, 
has found itself with a surplus of 
agricultural commodities over normal 
consumption, and with distress rather 
than prosperity among agricultural 
producers. 

(Continued on following page) 
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The situation that this country 
faced in the thirties could be met by 
either a limitation of surplus produe- 
tion, as in the ease of overproduction 
in industry; or by the discovery of 
new markets to utilize over-extended 
production facilities, also as in indus- 
try; or by any necessary combination 
of both. The developments of chem- 
istry in non-agricultural fields long 
ago pointed the way to new uses 
of the carbohydrates, the proteins, 
the fats, and the fibers, as well as 
other agricultural 
products, as raw materials for the 
wider outlets of industry. The idea 
of applying technology to the open- 
industrial markets for 
agriculture aroused widespread inter- 
est and this possibility of eontribut- 
ing to the solution of the woes of 
agriculture brought agricultural pro- 


components ot 


ing of new 


ducers and consumers together in a 
movement which bore fruit in con- 
gressional action. 

On October 22, 1939, the then See- 
retary of Agriculture and now Vice 
President Henry A. Wallace laid the 
cornerstone at Peoria, Illinois, for a 
new type of laboratory—a laboratory 
to work exclusively on finding a place 
for agricultural raw materials in new 
fields of industrial utilization. This 
laboratory was one of four such in- 
stitutions set up by Congress in the 
Agricultural Adjustment of 
1938, all of whieh were to be devoted 
to the same basic purpose, but each 
confined to commodities of the area 
in whieh the laboratories were located 
and from which they were named 
North, South, East, and West. The 
commodities selected for the labora- 


Alcohol pilot plant and other semi-commercial units at Peoria laboratory of U. S. 
Dept. of Agriculture 


tory serving the North Central States 
—the Middle West—are corn, wheat, 
soybeans, and agricultural residues. 

For purposes of the reeord, it 1s 
well to note that ground for this 
laboratory was broken in June 1939. 
The laboratory was entered and re- 
search started in December 1940. 
Including building and equipment, it 
cost about $2 million, it receives an 
annual appropriation of $1 million, 
and when fully staffed will employ 
about 200 scientifie workers drawn 
from industry, the universities, and 
elsewhere in the Government service. 
In addition there is an auxiliary force 
of about 100 clerks, mechanics, and 
guards. Because of the times, and 
the eall of industry for technical men, 
the laboratory force is far from 
statie and has not yet reached its 
maximum development. 

In planning the laboratory build- 
ing, a design was adopted consisting 
of a U-shaped structure of three 
stories and basement. Offices, library, 
and conference rooms occupy ap- 
proximately the 210-ft. base of the 
U which forms the building. One of 
the wings, which is approximately 
260 ft. long, is devoted entirely to 
laboratories. The other ineludes a 
few laboratories, but is intended pri- 
marily to house pilot plant opera- 
tions. 

The story of this laboratory, its 
facilities and its future, is only to a 
minor extent the accounting of the 
bricks and mortar, the steel and 
copper, and the mechanical equip- 
ment entering into its construction, 
for the success of any research organ- 
ization depends on the basie thinking 


underlying the program adopted, and 
the steps which have been taken to 
make thought blossom into realiza- 
tion. It can, therefore, be safely 
assumed that the Northern Labora- 
tory has modern equipment, and will 
continue to acquire the apparatus 
which is necessary to translate think- 
ing into accomplishment. 

The program of the laboratory is, 
of course, based on the commodities 
assigned to it. These were originally 
corn, Wheat, and agricultural residues. 
Very recently the U. S. Regional 
Soybean Industrial Products Labora- 
tory has been transferred to the 
Northern Laboratory and integrated 
with it. Fortunately, the program of 
the soybean laboratory has been of 
such a nature as to permit its absorp- 
tion in the program of the Northern 
Laboratory with very little modifi- 
cation. 

Before describing the detailed plan- 
ning for research, there is one point 
which should be strongly emphasized 
and which must be remembered in all 
points of the discussion. This is an 
industrial laboratory. If it does not 
produce conerete results in the form 
of uses of agricultural products ae- 
ceptable to industry, it has failed, 
regardless of any fundamental con- 
tributions to seientifie knowledge. 
With this in mind, the workers in 
the laboratory are thoroughly imbued 
with the idea that accomplishment in 
the fields of industrial endeavor is 
to be expected from them, and that 
such accomplishment can be based 
only on the industrial as opposed to 
the academic attitude. It must not 
be thought, however, that funda- 
mental research plays no part in the 
planning of the laboratory program. 
In all modern industrial research, 
fundamental considerations should be 
given their place, since the funda- 
mental chemistry of today is the 
practical application of tomorrow. 
No better example of this could be 
mentioned than the paper by Car- 
others on the fundamental chemistry 
of polymerization, which preceeded by 
ten vears the 
nylon, 


accomplishment of 


Consider for a minute the group 
of commodities assigned to this lab- 
oratory. These could be deseribed 
one by one in their relation to the 
research program of the laboratory 
and, in a broad way, in their relation 
to the research program of the other 
laboratories, but such a description 
might very well be repetitious and 
wearisome. Furthermore, while a 
certain amount of attention is de- 
voted to the studies of the commodi- 
ties as such, a larger part of the work 
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is based on the constituents of these 
commodities. Investigation of the 
commodities as a whole includes: 
Compositional studies to determine 
the effect of variety and environment ; 
storage studies of the effect of age 
on the industrial processing of the 
commodity, with particular reference 
to stored corn, wheat, and soybeans; 
fermentation of the commodity as a 
whole, such as corn and wheat, for 
the production of motor fuels and 
such industrial chemicals as butylene 
glycol; building material investiga- 
tions, using either corn stover or 
wheat straw as the basic raw ma- 
terial; production of gaseous motor 
fuels from agricultural residues; and 
economic studies on the location of 
surpluses and on the markets for the 
various new types of products. 

Work of the second type, that is 
on constituents, is less limited and 
affords broader possibility and per- 
haps greater promise. Basie investi- 
gations are therefore being conducted 
on starch, glucose, proteins, oils, cel- 
lulose pulps, lignin, and hemicellu- 
loses. So much information is al- 
ready available in these fields of 
research that a logical basis is pro- 
vided for developing new lines of 
attack. In some cases a particular 
constituent is studied using different 
tools, i.e., the development of new 
and extended uses for starch and 
glucose involves both strictly chemi- 
cal studies and fermentation studies. 

Inasmuch as the main objective of 
the laboratory is the development of 
new uses for surplus commodities, 
most attention is being focused on 
problems which show hope of large- 
volume utilization. Since large-vol- 
ume industrial utilization is usually 
based on low-cost production, the 
modification of the various constitu- 
ents by cheap reagents is receiving 
the main initial attention. Starch is 
being considered both from a funda- 
mental and practical standpoint. It 
is the chief constituent of corn and 
wheat and the largest single raw ma- 
terial among the laboratory commo- 
dities. Work on this constituent is 
proceeding on the following lines: 
The modification of its properties by 
small quantities of inorganic com- 
pounds; the production of new com- 
pounds by subjecting starch to differ- 
ent heating conditions; the fraction- 
ation of starch using simple physical 
operations for the production of film- 
and non-film-forming fractions; 
liquid-phase oxidation; high tempera- 
ture, high-pressure hydrogenolysis; 
the evaluation of waxy cereal starches 
as substitutes for tapioca starch; and 
the development of new industrial 
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The rubber substitute being milled here was made from a vegetable oil at the 
Northern Regional Research Laboratory 


uses for dextrose and its derivatives. 

Another important field in which 
this laboratory expects to make large 
contributions is in fermentation—the 
use of bacteria, yeasts, and molds to 
modify the structure of carbohy- 
drates, and so to produce new indus- 
trial chemicals. This is not a new 
industrial field, comprising as it does 
such well-known processes the 
manufacture of aleohol, lactic acid 
and citric acid, but it is felt that 
the field is almost limitless and the 
possibility for new developments very 
great. 

Fermentation work is not new in 
the Bureau of Agricultural Chemis- 
try and Engineering, since it was 
started there in 1926, and has econ- 
tinued since that time, always grow- 
ing by the development of new tech- 
niques, the devising of new equip- 
ment, and an ever-increasing knowl- 
edge of the basie principles of the 
field. The laboratory has one of the 
largest collections of industrial 
micro-organisms now extant, includ- 
ing almost all the industrially import- 
ant strains of yeasts, bacteria, and 
molds, and this collection is one of 
the important facilities for the fer- 
mentation work. The fermentation 
field is being cultivated by means of 
a survey of selected groups of new 
organisms with a view to the dis- 
covery of more productive strains 
for existing fermentations, and in the 
hope of identifying new products. 
At the present time the chief atten- 
tion of this Division is foeused on the 
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production of butylene glycol, which 
is attracting attention because of its 
use in the production of butadiene 
and synthetic rubber, and which has 
much possibility as an industrial 
chemical in other fields. (See Chem. 
a Met., Oet. 1942, page 95.) 
Another type of fermentation and 
one which has attracted a great deal 
ot attention is the production of 
motor fuels from agricultural prod- 
ucts. Based primarily on the carbo- 
hydrates in agricultural raw ma- 
terials, the work on motor fuels will 
play a large part in the operations 
of the laboratory. The plan of work 
includes studies on the availability 
and cost of raw materials, the sae- 
charifieation of starch and cellulose 
by different methods, the fermenta- 
tion of the saccharified product to 
yield various types of motor fuels, 
and the study of these motor fuels in 
suitable equipment with a view to 
determining their industrial use. One 
of the outstanding facilities of the 
laboratory is an alcohol pilot plant 
thoroughly equipped, with a capacity 
of 500 gal. daily. This pliant will be 
used primarily in the production of 
aleohol by different methods and 
from different raw materials, but can 
also be adapted to the manufacture 
of other fermentation products. 
The work on oils and fats assigned 
to the Northern Regional Research 
Laboratory is concerned chiefly with 
a complete investigation of the poly- 
merization phenomena of soybean 
and corn oils and their component 
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This work, fundamental 
in approach, has already led to the 
development of a series of synthetic 
drying oils and resins, and an elastic, 
vuleanizable rubber substitute called 
Norepol. These products are of 
especial importance at the present 
time as substitutes for more critical 
war materials, and also because of 
the ever-increasing acreage of soy 
beans grown on American farms. 
The investigation of proteins and 
their possible industrial utilization 
is an important part of the research 
program of the laboratory. Certain 
forms of fibrous animal proteins, e.g., 
leather, wool, silk, and hair, have, of 
course, long been 


fatty acids. 


extensively em- 
ployed in the arts and industries, 
but the great available reservoir of 
the soluble extractable vegetable pro- 
teins, such as those which oeeur in 
corn and soybeans, has seareely been 
tapped for industrial purposes. 
When we further consider that pro- 
teins are the largest and best source 
of natural nitrogen compounds, and 
that their properties are peculiarly 
different from those of the two other 
great classes of animal and vegetable 
components, namely, the fats and 
carbohydrates, it appears that the 
industrial utilization of protein has 
not been developed to the degree 
The work of 
the Northern Laboratory will concern 
itself with the use of corn and soy- 
bean proteins in the form of plasties, 
artificial fiber materials, sizing, ad- 
hesives, binders, protective coatings, 
ete. 

Of the 100 million tons of agrieul- 
tural residues, such as straws, stalks, 


that might be expected. 


bagasse, hulls, eobs, ete., probably 
available annually on the farms of 
the United States for industrial pur- 
about 1 percent, or 
slightly more, is used now for indus- 
trial purposes. For example, about 
700 thousand tons of wheat straw, 
together with some rve and oat, are 


poses, only 


used for the manufacture of eorru 
Other in 
sugareane 


gated strawboard paper. 
stances are the use of 
bagasse in the production of Celotex, 
and flax straw in the American cigar 
ette paper industry. 
the work done on the subject of 
agricultural residues utilization, one 
is impressed by the very fragmentary 
way in which the problem has been 
attacked. No organization has really 
heen in a position to meet the prob- 
lem in such a way that more than 
partial suecess with specifie residues 
could be expected. 

The approach of the Northern Re- 
gional Research Laboratory to resi- 
due utilization may be said to be an 


If one reviews 


106-11 


attack on four fronts. The first, an 
improvement in the economic prob- 
lem, involves collection, transporta- 
tion and storage. The farm equip- 
ment manufacturers, the State Agri- 
cultural Experiment Stations, and 
certain large industrial users of resi- 
dues are effectively combining their 
points of view and efforts to meet the 
situation. Already definite progress 
from this angle has been made. In 
the attack on the second front, that 
of cellulose utilization, it becomes 
evident that the fiber-producing resi- 
dues must be studied from the stand- 
point of the outstanding fiber char- 
acteristics which can be produced 
from a specifie residue, and that 
these specific properties must be util- 
ized. The entire technology of pulp- 
ing agricultural fiber to produce high- 
grade cellulose pulps is obsolete as 
compared with present-day pulp 
technology for woods. A _ revision 
of these methods and their adapta- 
tion to certain pulps which can be 
used to impart specific values to 
specialty papers, which cannot be so 
readily and so economically obtained 
from wood fibers, will logically lead 
agricultural residues to their place 
in a comparatively high-price market. 
Since less than half of the agri- 
cultural residues is comprised of cel 
lulose, it would appear obvious that 
the economic situation for producing 
cellulose pulp from such fibers should 
be considerably enhanced if values 
could be obtained from the lignin 
produced in the liquors. 
Thus, lignin is the third of our four 
fronts. This laboratory has shown 
that lignin properly isolated from 
agricultural residues is valuable 
constituent for the production of 
plastics, and that by its use as hy- 
drolized lignin, plastics of desirable 
flow properties can be made. Hemi- 
celluloses are the third important con- 
stituent of agricultural residues. 
With the exception of the manufae- 
ture of furfural, there is practically 
no industrial utilization of the hemi- 
celluloses. This is our fourth front— 
an unexplored field which should be 
capable of yielding useful results. 
Facilities in the laboratory include 
personnel and equipment for routine 
analysis and analytical research for 


cooking 


obtaining such agricultural and eco- 
nomie data as may be necessary to 
evaluate the availability and quality 
of agricultural commodities with 
respect to the effect of these factors 
on possible industrial utilization. 
Economists and statisticians cooper- 
ate with the chemists and engineers in 
interpreting data collected on eco- 
nomie and marketing factors which 
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may effect the commercial utilization 


of the products or 
veloped by the laboratory. 

A most important facility in the 
Northern Laboratory is the pilot 
plant wing. In the past many valu- 
able industrial processes have been 
developed from research conducted in 
the governmental laboratories, but 
with few exceptions they have been 
presented to industry in the form of 
chemieal data based on results from 
the test tube and the beaker. There 
is a vast difference between the tech- 
nieal value of laboratory work per- 
formed in glassware with laboratory 
techniques and laboratory material, 
and that earried out in a pilot plant 
with industrial raw materials, full 
size apparatus, and employing fac- 
tory techniques. One of the great 
values of the Northern Regional Re- 
search Laboratory to the industry of 
the area lies in the publication of 
industrial data on the processes dis- 
covered by it and obtained from pilot 
plant operations. 

An attempt has been made in the 
foregoing to describe the facilities, 
both mechanical and intangible, of 
the Northern Regional Research Lab- 
oratory. When the program of the 
laboratory was formulated, the United 
States was at peace, but it was evi- 
dent that in a world at war, the 
probability of a continuation of peace 
was far from likely. The program 
was therefore so conceived that by a 
shift in emphasis rather than by 
drastic change, the laboratory could, 
be placed upon a 100 percent war 
That this has been done is 
evidenced by its outstanding projects 
at the present time. Butylene glycol, 
produced by fermentation, is under 


processes de- 


basis. 


consideration as a souree for buta- 
diene. Norepol, a polymerized vege- 
table oil, is a rubber substitute which 
is attracting marked industrial atten- 
tion in all fields of rubber use, but 
especially in those outlets where its 
deficiency in tensile strength and 
elongation are not of the utmost im- 
portanee. Penicillin, a potentially 
valuable therapeutic agent, is being 
produced by the action of molds on 
sugar. Agricultural residues are be- 
ing utilized experimentally in the 
production of crown seal cork closure 
substitutes and lignin plastie bottle 
caps in a way to attract widespread 
industrial interest. These are a few 
examples which demonstrate the 
value of the Northern Regional Re- 
search Laboratory in the utilization 
of the agricultural raw materials of 
its area and indicate the place that 
it intends to fill in the development 
of the Middle West. 
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Rehabilitating Idle Plants 
in the Middle West 


RESOURCEFULNESS — has 
recently been demonstrated in 
Iowa as two idle plants have been 
rehabilitated and converted to more 
essential production. One was a 
bankrupt brewery at Clinton that 
within the past few weeks has begun 
to make industrial aleohol from corn. 
The other was a beet-sugar refinery at 
Waverly that had been closed for 
nearly a generation, but now, with 
the help of New York capital and 
experienced management, is being 
readied to help offset the current 
sugar shortage. 

Last February a group of Lowa 
men got together and purchased the 
“Gateway” brewery in Clinton, a 
city of about 26,000 up the Missis- 
sippi River from Davenport, and 
which, incidentally, is also the site 
of duPont’s $7,000,000 Cellophane 
plant. These men formed the Clin- 
ton Products Co. and set about to 
accumulate the necessary materials 
and equipment for aleohol produe- 
tion. Fortunately the plant was in 
excellent shape, having been in full 
production up to a few months be- 
fore the conversion started. It con- 
tained ample fermenting tank capac- 
itv, adequate storage facilities for 
vrain and mash, elevators, refrigera- 
tion and the usual plant services. But 
it lacked grinders, dryers, presses 
and, last but far from least import- 
ant, the proper fractionating col- 
umns, 

Without adequate distilling equip- 
ment, of course, an alcohol plant 
eould not function. Looking around 
the country, one of the officers locat- 
ed a large copper still in a nearby 
city. It had never been used al- 
though a special fireproof building 


had been erected to house it. This 
had to be torn down, the still taken 
apart, shipped to Clinton and reas- 
sembled on the new foundations of 
the building shown in the accompany- 
ing illustrations. 

On October 23, in the presence of 
distinguished visitors, United States 
Senator Clyde L. Herring appropri- 
ately dedieated the new alcohol plant 
by breaking a prize ear of Iowa corn 
on the top of one of the reconstructed 
stills. Produetion started and is ex- 
pected to reach a rate of 6,000. to 
10,000 gal. per day within the next 
few weeks. If all goes well, this 
plant should contribute at least 2,- 
000,000 and perhaps as much as 3,- 
500,000 gal. of industrial alcohol to 
the war program. 

The sugar program is different but 
also has a happy ending. In April, 
1941, A. M. Kahn, president of the 
Consolidated Products Co. of New 
York, bought from the American 
Sugar Refinery the plant and all of 
the eapital stock of a long aban- 
doned beet-sugar refinery at Waver- 
ly. In aceordance with his com- 


pany’s usual practice, was his 
intention to dismantle the plant and 
sell the used equipment for whieh 
there is now an unusual demand. He 
became convinced, however, that at 
this particular time an operating 
beet sugar plant would be of great 
value to the local community and to 
the country. 

Mr. Kahn decided to forego the 
quicker profit and to join with others 
in an effort to reorganize the plant 
and start it going again as an oper- 
ating concern. An experienced beet- 
sugar refiner, a refugee from Central 
Europe, beeame interested and the 
New York company turned over the 
land, buildings and equipment to 
his management, Further, 1t put up 
money for modernization and work- 
ing tapital—in short, took an active 
part in rehabilitating a necessary in- 
dustry that should contribute its 
share to the war effort. 

These two examples of resouree- 
fulness in the present emergency are 
typical of the chemical enterprise and 
enthusiasm that is spreading rapidly 
throughout the Corn Belt. 


Above—Copper condensers and still 
which were dismantled and transported 
to Clinton, Iowa. Left—The brewery as 
it appeared before conversion to a plant 
for production of industrial alcohol 
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Chicago Equipment Preview 


OMBINATION of a program of 
papers on currently important 


matters, a symposium on the elee- 
tron microscope (the first of its 
kind), and an exposition in which 
are numbered more than 100 exhibi- 
tors, is expected to make the Hotel 
Sherman in Chieago the goal of 
many chemieal engineers and chem- 
ists during the last week in Novem- 
ber. The dates, November 24 to 29, 
are those of the second National 
Chemical Exposition, sponsored by 
the Chieago Section of the Amer- 
ican Chemical Society. 

Another important feature will be 
the exhibit of the Industrial Salv- 
age Seetion of W.P.B.’s Conserva- 
tion Division, which is putting on a 
campaign to salvage, or at least to 
prevent the waste of, about 100,- 
000,000 Ib. of essential chemicals. 
Leading chemical coneerns are co- 
operating in a comprehensive educa- 
tional display dealing with the re- 
covery, re-use and salvage of im- 
portant oils, solvents and chemicals 
which in the past were often dis- 
carded before absolutely necessary, 
or used inefliciently. 

In addition to the eleetron micros 
cope symposium on Thursday even- 
ing and Friday, the teehnieal pro- 
gram will inelude a group of papers 
on Wednesday afternoon dealing 
with plasties, paper and paper ma- 
terials. Friday afternoon a second 
vroup will be keyed to the theme of 
food in relation to the chemistry of 
plants and soils. Friday evening 
will offer papers on the eyelotron in 
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November 24-29 are the dates for the second National Chemical 
Exposition, to be held at the Hotel Sherman in Chicago. At the first 
of these expositions, in 1940, the attendance was more than 25,000. 
Now, with twice the exhibit space, high hopes for even larger attend- 
ance are held by the Chicago Section of A.C.S. which arranged and 


sponsored both expositions. —Fditors. 


research, and on Thiokol synthetic 
rubbers. Closing the technical ses- 
sions, on Saturday afternoon, will be 
a symposium on industrial problems 
in wartime, including such subjects 
as control of incendiaries, industrial 
waste treatment, and chemical sal- 
vage and conservation. 

A worthwhile feature which will 
continue through the Exposition is 
a program of industrial motion pic- 
tures ineluding nearly 30 different 
subjects. Most of the subjects are 
chemieal in nature, a few metallur- 
vical and several are of general in- 
terest, dealing with industrial hy- 
viene, lumbering and fire fighting. 

For most visitors, the part of the 
program of greatest interest will be 
the Exposition itself which 
planned to emphasize new materials, 
new methods, equipment and pro- 
cedures. A measure of the interest 
for visitors in different categories 
can be gained from a breakdown of 
the exhibitors made as this preview 
goes to the printer. At that time, 
of the exhibitors already assigned to 


e NOVEMBER 1942 e¢ CHEMICAL 


space, 50 planned to show plant-seale 
equipment; eight materials of con- 
struction for plant and equipment; 
six industrial and plant control in- 
struments; 18 chemicals; 21 labora- 
tory apparatus and supplies; and 
five books and magazines. 

As has been done with New York 
Chemical Expositions in the past, 
Chem. & Met. has asked exhibitors 
to tell us what they were going to 
show in the way of new plant-seale 
equipment, measurement and control 
instruments for plant use, and ma- 
terials of construction. A charaeter- 
istic of this exposition which is un- 
avoidable in wartime is the fact that 
many exhibitors will find it impos- 
sible to show their newest products, 
some of which are being held for in- 
troduction in the immediate post- 
war period, while others are neces- 
sarily secret and are unavailable for 
showing. Wartime transportation 
(difficulties is one reason why many 
exhibitors will have to leave their 
heavy equipment at home, substi- 
tuting scale models, blue prints and 
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photographs. Nevertheless, exhibit- 
ors in general anticipate being able 
to show enough to make their exhi- 
bits decidedly worthwhile. 

The place of aluminum bronze as 
a construction material for chemical 
plant use will be emphasized by 
Ampeco Metal, Ine., in its display. 
The exhibit will point to the com- 
pany’s new plant capacity for mak- 
ing eastings to 25,000 lb., and for 
extrusion of rods and heavy-wall tub- 
ing. New  flux-coated aluminum 
bronze welding rods for high strength 
welds will be on display. 

In addition to a variety of labo- 
ratory glassware including special 
alkali-resistant, fritted and 96 per- 
cent silica types, Corning Glass 
Works plans to show industrial glass 
such as the Nash Pyrex pump, Py- 
rex pipe, fittings, gage glasses, sight 
glasses and numerous industrial 
glass parts. 

Uses of its products in the manu- 
facture of materials essential to the 
war effort will be stressed in the 
display of the Diealite Co. This con- 
cern’s filter aids, fillers, insulations, 
admixtures and adsorbents are be- 
ing used both as production tools 
and in the replacement of scarcer 
materials. The display will show 
not only what the company makes, 
but also some of the materials into 
which these produets go. 

The exhibit of the Dorr Co. will 
emphasize three phases of the com- 
pany’s activities: its place in sup- 
plying equipment for the production 
of the strategic metals: aluminum, 
magnesium, nickel and manganese; 
the company’s developments in the 
substitution of less eritical for more 
eritical materials; and finally, one 
of its latest equipment developments, 
the Hydro-Treater, a new self-con- 
tained water treatment unit. 

Filter Paper Co. will show paper, 
cotton and glass filter materials, fil- 
ter aids, filtering equipment and 
tanks of glass-enameled and stain- 
less steel. The emphasis will be on 
new applications. 

To an ever greater extent, elec- 
tronic devices are being employed 
to increase accuracy and minimize 
moving parts in plant and labora- 
tory instruments and apparatus. 
One exhibitor who will stress this 
fact is Fisher Scientifie Co. who 
will show electronic apparatus for 
titration, analysis and colorimetry. 

The versatility of a machine which 
is basically a hammer mill will be 
demonstrated in the booth of the 
W. J. Fitzpatrick Co. This con- 
eern’s Model D comminuting ma- 
chine ean be used for pulverizing, 
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granulating, dispersion and mixing. 
It is flexible in speed, easily cleaned 
and readily portable. 

A variety of chemical stoneware 
including pumps, valves, pipes’ and 
containers will be exhibited by the 
General Ceramics Co. The display 
will emphasize standard designs 
which are being used in place of 
strategic materials. The company’s 
recently developed porous electro- 
lytic diaphragms will be among the 
produets shown. 

Packing, feeding and mixing 
equipment will be the principal 
products shown in the booth of B. 
F. Gump Co. Ineluded are rotary 
sifters, wing-type feeders for dry 
chemicals, net weighers, and vibrat- 
ing barrel packers. 

Industrial irradiation has become 
increasingly important with the on- 
set of wartime food problems. Con- 
sequently, Hanovia Chemical & Mfg. 
Co. plans to emphasize the latest de- 
velopments in mercury-are ultra- 
violet-ray equipment, such as that 
used in vitamin D production, as 
well as in water sterilization. 

Plastics, to an ever greater ex- 
tent, are being called upon to take 
the place of metals as the later be- 
come ever scarcer. Haveg Corp. ex- 
pects to show numerous examples of 
the substitution of plastics for eri- 
tical materials. New developments 
to be exhibited will include plastics 
resistant to strong acids and caus- 
ties, as well as the new Haveg-Sa- 
ran plastic pipe and tubing. 

Users of electric furnaces will be 
interested in the exhibit of K. H. 
Huppert Co., which will exhibit 
both production and laboratory size 
furnaces, for a multiple range of 
temperatures, equipped for both 
manual and automatic control. 

A newcomer in the field of chem- 
ical poreelainware, Lllinois Electric 
Poreelain Co., will present its first 
exhibit of a line of porcelain pipe, 
fittings, valves and tower packings. 
Pipe and fittings come in sizes from 
1 to 6 in., and valves, 1 to 4 in. 

Electrical conductivity has been 
used as the basis of most members 
of a line of plant and laboratory in- 
struments which will be shown by 
Industrial Instruments, Ine. 

A variety of developments in 
water treatment are to be shown in 
the booth of Infileo, Ine., formerly 
International Filter Co., including 
this conecern’s Accelerator process 
for solids precipitation, anion and 
eation exchange materials, and 
equipment for using them industri- 
ally, as well as a variety of silica 
gels and gel catalysts. 
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Tools for both maintenance and 
new work will be exhibited by the 
Insto-gas Corp. which manufactures 
gas-heated torches and furnaces. The 
gas supply is a bottled petroleum 
gas in small containers, available 
from local distributors. A new 
torch to be shown is intended spe- 
cifically for lead burning. 

An idea of the extent to which a 
variety of corrosion resistant metals 
and alloys ean be welded for proc- 
ess equipment will be given by the 
exhibit of the Leader Lron Works, 
which will also portray the broad 
range of fractionating equipment, 
kettles, vessels and heat exchangers 
made by this concern. 

Among other exhibits of the Loeb 
Equipment Supply Co. will be fil- 
ters, mixers and filling machinery. 

Various points of superiority 
claimed for the tape-type watch- 
man’s clock will be demonstrated by 
the exhibit of Morse Magneto Clock 
Co. A tape, which is moved posi- 
tively to the next position by the 
watchman’s insertion of the key at 
each station, is automatically print- 
ed by this act with the station num- 
ber and exact time. 

Several types of chemical feeding 
equipment, both volumetric and gra- 
vimetric, will be found in the booth 
of Omega Machine Co. For exam- 
ple, a belt type gravimetric feeder 
will be in operation, feeding quick 
lime into one of this company’s con- 
tinuous lime slakers, while a small 
volumetric feeder will be shown, 
driven by a unique type of variable 
speed transmission. 

The exhibit of the Pfaudler Co. 
is planned to emphasize the ability 
of glass-lined steel equipment to 
eliminate undesired metal-catalyzed 
side reactions, and to show in gen- 
eral the part that such equipment 
is playing in war production. 

Four different types of steam traps 
will be shown by Sareo Co., Ine., in- 
eluding thermostatie high and low 
pressure, float-thermostatie and 
bucket. The company’s temperature 
regulators and pipe-line strainers 
will also be on display. 

To demonstrate filter operation 
with diatomaceous filter aids, Spark- 
ler Mfg. Co. will have a glass-walled 
laboratory filter in operation and 
will also display electric and steam 
heated analytical filters and stainless 
production filters. 

An interesting new thermostatical- 
ly adjusted volumetric drum _ filler 
will be shown by the National Meter 
Div., Pittsburgh Equitable Meter 
Co. The device consists of a posi- 

(Please turn to page 176) 
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Supervising Chemical Engineer, Employers’ Liability Assurance Corp., Boston, Mass. 


Chem. & Met. INTERPRETATION 


In this article the author, dealing with the chemical engineer's role 
in controlling fibrosis-producing dusts, presents the third of his instail- 
ments on combating chronic poisoning in chemical operations. Next 
month's article, which will deal specifically with industrial toxic 
solvents, will conclude the series. —£ditors. 


a should be of particular 
interest to engineers because the 
control is chiefly an engineering 
problem. The chemist also has an 
interest since the problem of detect- 
ing the hazard is partly a chemical 
one. Medical science has accomplished 
much in the diagnosis and deserip- 
tion of the various stages of silicosis. 
The medical profession can give 
logical explanations of the action of 
silica in the lungs, but at the present 
the physician can do little for the 
silicotic with tuberculosis except to 
estimate the number of months he 
may live. Inasmuch as silicosis is a 
progressive incurable condition, the 
engineer is the one person who ean 
accomplish much in its control, since 
dust production is generally the re- 
sult of poor engineering practice. 

Silicosis is a condition of the lungs 
caused by the breathing over a period 
of years dust containing siliea. This 
condition results in: (1) 
capacity for work; (2) shortness of 
breath; (3) inereased susceptibility 
to tubereulosis; (4) characteristic 
early X-ray findings; (5) a progres- 
sive condition not dependent on con- 
tinued exposure; (6) inability to 
eombat tubercular infection once ac- 
quired, 


lessened 


STAGES OF SILICOSIS 


Silicosis may be divided arbitrarily 
into three stages for purposes of dis- 


cussion. These do not represent defi-* 


nite divisions, but are more in the 
nature of an expression of the grad- 
ual development of disability. 

In first-stage silicosis the man may 
appear and feel quite well and show 
only a slight shortness of breath. 
This early type is generally detect- 
able only by X-ray. The chest plates 
show characteristic mottling due to 
fine nodules of fibrous tissue. 
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In the seeond stage, although the 
man may be healthy in appearance, 
his ability to work is affected. His 
chest expansion is decreased and he 
becomes short of breath on exertion. 
The X-ray shows mottling due to 
slightly larger nodules than was the 
ease with the first stage. It is also 
possible that there may be some 
joining of the nodules. 

All of the symptoms of first and 
second stages are further developed 
in the third stage. On slight exertion 
there will be a decided shortness of 
breath. The ability to work is de- 
creased, there is a loss of flesh and a 
frequent cough. The X-ray shows a 
more intense mottling as the nodules 
are larger and combine to show dense 
areas. 

Silicosis as ordinarily encountered 
is an attempt of the body to counter- 
aet the inhaled silica. It is not, as 
some believe, a gradual filling up of 
the lungs with dust. The stage of 
silicosis which may develop depends 
on: (1) eoncentration of dust; (2) 
composition of dust; (3) size of dust; 
(4) length of exposure; (5) date of 


exposure; (6) individual suscepti- 
bility. 
In any exposure to dust, the 


amount in the air at the breathing 
zone of the worker is important. 
Generally speaking, a concentration 
of five million particles per cu.ft. of 
siliea dust will not cause silicosis 
even if inhaled over a long period of 
time. A concentration of 50 million 
particles per cu.ft. is considered ex- 
cessive even if the exposure is to one 
of the so-called innocuous dusts. 


DUST COMPOSITION 


Percentage of silica in the dust has 
a bearing on the rate at which sili- 
cosis develops. Dusts containing un- 
der five percent free silica are con- 


sidered harmless in concentrations 
under 50 million particles per eu.ft. 
Dust containing 35 percent free silica, 
such as granite, has a safe limit of 
15 million particles per cu.ft. It is 
sometimes considered that the allow- 
able dust concentration varies in- 
versely with the free silica content. 
Considerable investigation has been 
made into the modifying effect of 
other dusts on the effect of silica 
with the hope of finding a preventa- 
tive for silicosis. The investigations 
were based at first on the examina- 
tion of dusts where the silicosis rate 
was low in spite of a high exposure 
to silica. It was found that aluminum 
dust had a very marked effect on the 
solubility of silica in laboratory ex- 
periments and on the silicosis rate in 
animals. The method has been tried 
on men and offers much encourage- 
ment. 

Small quantities of metallic alumi- 
num dust almost completely prevent 
a solution of silica. For example, one 
gram of 325 mesh quartz when al- 
lowed to stand in 100 c.c. of water, 
showed 50 p.p.m. of dissolved silica 
as compared to 1.9 p.p.m. when one 
milligram of fine aluminum dust was 
added. Animals dusted with quartz 
to which less than one pereent alumi- 
num had been added showed prac- 
tieally no fibrosis, while control ani- 
mals dusted with quartz only de- 
veloped silicosis. 

Large particles are harmless since 
they tend to settle out of the air or 
are caught in the upper part of the 
respiratory tract. It is sometimes 
considered that the harmful dusts are 
between 0.5 and 3 microns in size. 


LENGTH OF EXPOSURE 


In an exposure to granite dust hav- 
ing a silica content of 35 percent, 
men developed first-stage silicosis in 
four years and second-stage silicosis 
in nine years when the concentration 
was 60 million particles per cu.ft. 
Perhaps one of the shortest exposures 
to develop silicosis was one in the 
manufacture of a hand abrasive soap. 
In one year the man developed third- 
stage silicosis and died in a short 
time. It is possible that the other 
ingredients of the soap may have 
been instrumental in hastening the 
action in this particular case. 
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Unfortunately, silicosis may con- 
tinue to progress after the worker 


has left the exposure. We have 
record of a case which developed 
thirty years after the exposure ter- 
minated. The workman, beginning at 
the age of fifteen, worked for ten 
years at an extremely dusty grinding 
operation using sandstone wheels. 
The sandstone wheels were eliminated 
and the work was done for’ thirty 
years with exhausted wheels con- 
taining no free silica. At the age of 
fifty-five the man was found to have 
third-stage silicosis although he had 
not been exposed for thirty years. 
These and similar cases indicate 
that the condition produced by the 
inhalation of silica dust is progres- 
sive. Hill reports on a group of 278 
cases of very early cases of silicosis. 
Six years after they were removed 
from exposure 171 had died. Seventy- 
five percent of the deaths were caused 
by silicosis and tuberculosis. It has 
also been stated that life expectancy 
of silicosis associated with tubereu- 
losis is eighteen months. Death may 
occur within a year and it is rare the 
patient lives over three years. 


OCCURRENCE 


Silicosis generally results from op- 
erations involving grinding, polish- 
ing, mixing, cleaning, pulverizing or 
drilling. The operations all tend 
either to produce fine particles or to 
disseminate in the air fine dust pro- 
duced on other operations. The haz- 
ard, of course, will depend on the 
nature of the materials being han- 
dled and the amount of silica. Quarry- 
ing and finishing of granite for 
monumental stone produces a serious 
occupational disease hazard unless 
the greatest of precautions are taken. 
Similar operations with marble or 
limestone are considered non-hazard- 
ous from a health standpoint because 
of the much lower silica content. 

Dry grinding operations when 
sandstone wheels were more generally 
used were especially hazardous. A 
number of metal polishing compounds 
contain appreciable amounts of silica. 
Unless the buffing or polishing wheels 
are exhausted the operation has a 
dangerous exposure. Typical of the 
exposure in mixing operations would 
be the manufacture of certain abra- 
sive soaps, or wood fillers. The prep- 
aration of molding sand after the 
shakeout may be one of the severest 
exposures in foundry operation. 

In a foundry where used sand was 
worked over with a sand cutter with- 
out adequate wetting of the dry sand, 
we have obtained concentrations as 
high as 300 million particles per cu.ft. 


Such exposures approach the point 
where the worker might be nearly 
drowned by the dust in the air. 

Six men out of eight working for a 
contractor doing tile laying were 
found to have developed silicosis in 
five years. It was found that they 
did some dry polishing using a polish- 
ing material high in silica. An in- 
vestigation, however, of the methods 
used by contractors in the field re- 
vealed that this was one of a very few 
who did dry polishing work. 

In the control of the silicosis haz- 
ard, it is necessary to recognize the 
existence of the exposure and also to 
evaluate its severity. Unfortunately, 
this is not easy to do and it is neces- 
sary to employ techniques not ordi- 
narily used in the chemical labora- 
tory. It is first necessary to know the 
amount of free silica in the dust. In 
obtaining a sample, it is not sufficient 
to take a sample of the material be- 
ing handled or processed as the dust 
being carried into the air may vary 
considerably from the original ma- 
terial due to difference in particle 
sizes or densities of the various in- 
gredients. Rafter samples are more 
likely to be representative of the dust 
exposure, but even these may be mis- 
leading due to a difference in settling 
rates. Samples taken from the air 
over a long period by means of a 
vacuum cleaner would give repre- 
sentative samples. It is generally 


considered that rafter or ledge sam- 
ples are sufficiently accurate if the 
particle sizes are uniform. An excep- 
tion of this type is the type of dust 
encountered in a foundry. Molding 
sand is composed of coarse grains of 
silica surrounded by many fine grains 
of silicate. The fine particles con- 
tribute much dust because of their 
small size, number, and slow settling 
rate. However, an analysis of the 
original sand or the rafter sample is 
much higher in free silica than the 
dust in the air. This is because of the 
larger size of the silica grains which 
show up in the analysis but do not 
contribute as much in dustiness as the 
more numerous, smaller _ silicate 
particles. 

Actual analysis is complicated by 
the difficulty of differentiating be- 
tween free silica and silicates by 
chemical methods. It is necessary to 
use optical methods of petrography 
to obtain accurate information about 
the free silica. The refractive index 
can be determined on very small 
particles by the use of immersion 
liquids.» This, with the information 
obtained under the microscope and a 
total silica obtained by fusion, gives 
a reasonably accurate picture of the 
free silica content. 

It is also necessary to know the 
amount of dust in the air. Standard 
for the amount of dust in the air is 
generally based on the number of 


In drilling operations, dust can be controlled by means of 


exhausted dust traps, as shown here. 


Impinger dust 


sampling flasks are also shown 
G. A. Douglas from Gendreav, N. Y. 
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particles of dust per cu.ft. of air. 
While there are conditions where it 
is necessary to use this equipment to 
determine whether or not an exposure 
exists, in operations such as foundry 
or granite cutting, it is not necessary 
to run dust counts to determine the 
hazard because it is perfectly obvi- 
ous. It is sometimes necessary to run 
dust counts to check on the efficiency 
of the equipment used to control the 
hazard, 

The instrument on which most of 
the American Stahdards are based is 
the Greenburg-Smith Impinger. The 
air to be sampled is drawn through a 
tube and impinged at a high velocity 
on the bottom of the sampling tube. 
This tube contains water which wets 
the dust and traps it. After a known 
amount of air has been sampled, a 
portion of the liquid is removed to a 
euitable counting cell for microscopic 
count to determine the number of 
particles. The cell is so calibrated 
that it is possible by means of an 
eye-piece micrometer to count the 
dust particles in a known volume of 
water. The instrument is bulky be- 
‘ause of the air pump which is neces- 
sary, but it is the nearest thing to a 
standard and it is possible to com- 
pare results with a _ considerable 
amount of similar work. The 
Konimeter and the B&L Dust Counter 
are two of the more common type 
instruments which are also used for 
dust determination. They are small 
portable instruments which are well 
adapted to plant control grab sam- 
ples. It is possible with these instru- 
ments to take large numbers of sam- 
ples and obtain information on the 
effect of any particular operation on 
dust production. 


CONTROL METHODS 


Control methods vary depending on 
the operations. One fundamental is 
to limit the exposure to as few peo- 
ple as possible. The necessity of this 
is emphasized by the silicosis rate of 
moulders in foundries. These men 
are exposed to dust and have a poor 
record for silicosis although the ac- 
tual moulding operation is not dusty. 
The dust comes from sand eondition- 
ing work, sand blasting tumbling or 
from poor housekeeping. The shake- 
out operation is sometimes started 
before the molders have finished pour- 
ing and is one of the worst dust 
generators. 

Seriousness of the dust hazard dur- 
ing the shake-out can be appreciated 
by the amount of ventilation re- 
quired when large castings are 
shaken out. In one ease reported, the 
350,000 


castings are as large as 
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pounds and take fourteen days to 
cool. Five ventilators over the shake- 
out section each with a capacity of 
83,000 cu.ft. of air per min. were 
provided to take off the dust. This 
particular case was unusual, but on 
any shake-out ventilation installation 
large amounts of air have to be 
moved. Where continuous molding 
and pouring is carried out, the molds 
are conveyed to a shake-out station 
and it is comparatively easy to in- 
stall adequate exhaust ventilation. It 
is important to provide exhaust 
ventilation at central shake-out sta- 
tions due to the large tonnage of sand 
handled at these points and _ the 
proximity of molders who would be 
otherwise unnecessarily exposed. It 
is possible for some foundries to have 
a centralized shake-out even though 
the mold-handling system is not 
utilized. This arrangement is only 
suitable where there is some provi- 
sion for transporting of portmolds to 
the central station. In many eases the 
control is earried out by a night gang 
that does the work after the molders 
have left the plant. It is necessary 
to equip these men with respirators. 

In drilling operations, it is possible 
to control the dust by means of ex- 
hausted dust traps or by using wet 
drilling methods. The wet method 
has the disadvantage of introducing 
a serious slipping hazard, particu- 
larly in northern stone quarries dur- 
ing the colder months. It has been 
found that the exhausted type of dust 
trap makes for more efficient drilling. 
The trap merely consists of an ex- 
hausted cone which fits over the drill 
and removes the dust. Tests indicate 
faster drilling and less sharpening 
of the tool due to the euttings being 
quickly removed from the hole and 
not being ground up to fine sizes. 


NECESSARY PRECAUTIONS 


Sandblasting is a _ particularly 
hazardous operation because of the 
high concentration of dust to which 
the operator is exposed and also to 
the fact that the air is used under 
high pressure. The contamination is 
likely to stretch for some distance. 
The dust exposure may be as high 
as 241 million particles per eu.ft., 
although the accepted safe limit for 
this exposure would be about five 
million particles per eu.ft. This in- 
dieates the necessity for the use of 
positive pressure helmets and it has 
been found that with this type of pro- 
tection (giving the worker a positive 
supply of six eu.ft. of dust-free air 
a minute) the exposure of the work- 
men will be reduced to around two 
million particles per eu.ft. 
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Work should be isolated in a room 
which is exhausted. The exhausted 
air is discharged through a cyclone 
in an isolated location or is filtered 
if there is any chance of the air re- 
entering the plant. Exhausts are de- 
sirable to maintain a negative pres- 
sure in the sandblast chamber to pre- 
vent the dust from leaking out. In 
addition, the operator should wear a 
positive pressure helmet. On some 
jobs the control is carried still further 
with steel shot being substituted for 
sand. On operations such as stone 
crushing, the hazard is best controlled 
by making the work as nearly auto- 
matie as possible. Dust producers are 
enclosed so as to prevent the escape 
of dust into the air. Any workmen 
who enter the dusty location are 
equipped with respirators. Respira- 
tors are only intended for emergency 
use or for short exposures. It is 
much better practice, if a man is re- 
quired to work continuously in one 
area, to control the dust hazard by 
enclosure, exhaust ventilation or by 
substituting some non-hazardous ma- 
terial, if possible, rather than to re 
quire use of a respirator continu- 
ously. 

In addition to siliea, asbestos has 
been found to produce a fibrotic eon- 
dition of the lung. The action is dif- 
ferent from silica in that apparently 
there is no tendency toward tubereu- 
losis. The condition developed by 
asbestos is a heart condition which is 
not curable and is likely to result 
fatally. Exposure to asbestos dust is 
limited to a much smaller group than 
those exposed to silica. 

In the ease of silica, an exposure 
may exist without the operators be- 
ing aware of the hazard. It is for 
this reason that we have emphasized 
the serious results of the exposure 
and the steps necessary for its con- 
trol. Silicosis ean be best prevented 
by the removal of dust at the point of 
origin and control measures should 
be based on this principle. 


Bibliography 


1. “Review of Literature on Effects of 
Breathing Dusts,” Information Circulars 
6835, 6840, 6848, 6857, D. Harrington and 
Sara Davenport. U. S. Bureau of Mines 
(1935). 

2. “Prevention of Silicosis by Metallic 
Aluminum,” Can. Med. Assoc. Jour. 37, 
1-11 (1937). 

3. “Anthraco-Silicosis,” Special Bulletin 
41, Dept. of Labor and Industry, Com- 
monwealth of Pennsylvania. 

4. “Silicosis in the Foundry Industry,” 
Greenburg, Siegal and Smith, The Monitor, 
May 1938. 

5. “Pulmonary Diseases in the Mining 
Industry,’ R. R. Sayers, J. C. 7146, U. S 
Bureau of Mines. 

6. “Studies in Control of the Dust 
Hazard,” Hateh, Warren, Drinker, Dalla- 
valle, Harvard Engineering School, Bulle- 
tin 86 (1932-19338). 

7. “Construction and Use of Impinger 
Dust Sampling Apparatus,” Greenburg 
and Bloomfield, Public Health Reports, 
March 18, 1932. 


& METALLURGICAL ENGINEERING 


AV 
~ 


Middle West Contributes 
New Starch Supplies 


R. S. McBRIDE editorial Consultant, Washington, D. C. 


Chem. & Met. INTERPRETATION 


Starch-using industries require tuber-type starches for certain pur- 
poses and prefer them for many more. Interruption of supply from 
the Netherland Indies of cassava and tapioca starch has caused 
considerable difficulty. American starch processors are making up 
this shortage by modified corn starch and by new types of cereal 
starches which behave like tuber starches. The Middle Western 
states have an important part in solving these problems through new 
agricultural developments and new starch manufacturing methods 
which are here described and interpreted. —Editors. 


NDUSTRY uses two major types of 
Took. Most used is the cereal 
starch ordinarily made from corn. 
Important for certain other uses is 
tropical or tuber starch which in 
peace-time comes principally from 
cassava, as tapioea starch. Shortage 
of this tuber-starch supply causes 
most of the seurry and the worry 
among producers and users of indus- 
trial starches. 

This summary of the situation un- 
dertakes to explain why various peo- 
ple especially in the Mid-West are 
interested, and why the problems of 
starch supply have become so acute 
recently. It attempts also a bit of 
forecast based on the plans of gov- 
ernment and industry. However, most 
of the comment on the future must be 
considered definitely speculative be- 
cause it is difficult to anticipate the 
extent to which current develop- 
ments and research may helpfully 
change the relationship between 
starches or, perhaps, even completely 
solve for the present the worries of 
those who prefer tuber starch. 

There are many varieties of starch, 
including the two of large industrial 
value. Science has not yet explained 
exactly why the starches from differ- 
ent sources are different in behavior. 
They all have substantially, if not 
exactly, the same chemical composi- 
tion. The different types differ in 
physical characteristics and behavior 
during use probably because of a 
different structural assembly of the 
starch units in the molecule. Some 


recent work indicates that the types 
of starch differ partly because they 
have more or less highly branched 
groupings of the starch units in the 
molecule. In any event, there is 
some such internal characteristic of 
the molecules which makes tuber 
starch more desirable for the manu- 
facture of certain adhesives and for 
certain paper, textile, and other uses. 
And also, in the case of certain types 
of tapioca for food use only, tuber- 
type starches are wanted as they ball 
up into the accustomed little tapioca 
particles. 

About 300 million lb. per year, or 
a bit more, of the tropical or tuber- 
type starches has been used in recent 
peace-time years. Some of the choice 
which led to this usage was based on 
a price comparison. In other cases 
the choice was that of necessity, not 
mere preference. Estimates vary 
widely as to the quantity of tuber 
starch actually necessary, some esti- 
mating that as little as 15 million Ib. 
per year would serve for those pur- 
poses in which the different behavior 
is absolutely essential, while others 
believe that as much as 150 million 
lb. may be required. 

Unquestionably, there is an im- 
portant advantage in the use of tuber 
starch to the extent of 25 to 30 mil- 
lion lb. per year, perhaps more. Be- 
yond that point many users prefer 
the tuber type but would not be will- 
ing to pay very much, if any, price 
premium per pound. Certainly, above 
a total of 150 million lb. per year, 
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the uses are those for which purchas- 
ers were accustomed to a price ad- 
vantage from the imported starch 
seller, and cannot be assumed to fall 
very much in the necessary class. 

It is well known that by modifica- 
tion of corn starch, it is possible to 
produce many of the same perform- 
ance characteristics, in textile, paper, 
and other uses, for example, as with 
tuber starches. This modification 
costs money, and thus makes the 
price of modified corn starch a little 
higher than for the usual types. At 
present many of those who normally 
use tuber starch from imported cas- 
sava are being satisfactorily cared 
for in a technical sense by these 
modified corn starches, the only dis- 
advantage being slightly higher cost. 

Under these circumstances, it be- 
comes evident that the serious part of 
the starch supplier’s job today is to 
get something satisfactory for a 
limited number of users who require 
perhaps 30 to 50 million lb. per year 
of tuber-type starch because of its 
preferred physical properties and 
performance characteristics. 


GRAIN STARCHES 


In the cereal field there are certain 
types of waxy corn, waxy sorghum, 
waxy rice, and even waxy barley 
which produce starches having the 
same physical characteristics as tuber 
starches. However, these are defi- 
nitely freaks or products of experi- 
mental breeding that have not yet 
been cultivated to any great extent. 
Definite programs to correct that de- 
ficiency are, however, now being car- 
ried out, 

Waxy maize (corn) perhaps offers 
the greatest promise. Work has been 
done by the U. S. Department of 
Agriculture and by several state ex- 
periment stations, notably at Ames, 
Iowa. In cooperation with lowa 
State College, a program of seed de- 
velopment of waxy maize has been 
going on for several years with the 
financial and industrial assistance of 
American Maize-Products Co. 

It is hoped that several thousand 
bushels of seed will be available for 
planting in 1943. If the expected 
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progress is made, there may be 
enough waxy maize grown that year 
to give us something between 10 and 
30 million Ib. of starch from corn 
which has the characteristics of a 
tuber starch. There is every reason 
to believe that this is going to be the 
major single contribution to the solv- 
ing of the tuber starch problem; but 
unfortunately the starch from the 
1943 erop cannot be made available 
in industry until about the beginning 
of 1944. 

Certain varieties of waxy sorghum 
also have been developed in the 
United States. These sorghums have 
been grown normally for grain, or 
more commonly for forage or silage 
erops. They have the great advan- 
tage of being able to develop and ma- 
ture on semi-arid land which is not 
satisfactory for most other feed 
crops. Hence, western Nebraska and 
some other areas along the edge of 
the Dust Bowl promise to grow waxy 
sorghums to a limited extent regu- 
larly, irrespective of the demand for 
the starch. 

Apparently waxy maize can be 
milled into industrial starch by al- 
most exactly the same processes as 
are used on normal corn for ordinary 
corn-starch manufacture. The minor 
variations in plant practice which 
are necessary are being developed by 
the industry at this time. Unfortun- 
ately, the quantity of grain which 
ean be diverted from seed to plant 
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experimentation is relatively small. 
But it does not seem likely that there 
will be any serious diffieulty in mill- 
ing the 1943 crop when it is ready. 
The methods, and apparently the 
costs, will be much like those with 
normal corn. The main disadvantage 
is the fact that the farmer does not 
yet get quite as many bushels of 
waxy maize per acre as he does of 
the ordinary type of maize. 

The milling of waxy sorghum is 
quite a different matter. Starch of 
the desired characteristics cannot be 
milled from it with normal methods 
of the wet miller who processes corn, 
due primarily to the red coloring in 
that variety of waxy sorghum now 
most grown. At present the most 
promising outlook is for two-stage 
milling. First, the sorghum will be 
processed like wheat by dry milling 
to make flour or grits, thus remov- 
ing the bran which carries most of 
the unwanted color of the seed. The 
flour or grits can then be converted 
into starch by normal wet-milling 
processes. Actually this procedure 
is being followed at the present time 
by one of the largest food users of 
tapioea starch. That firm may thus 
in part supply its tapioca customers 
with a tuber-type starch from a ce- 
real source. The cost is higher than 
normal but not prohibitive when the 
importance of maintaining brands 
and types of tapioca pudding are 
considered. 
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Flowsheet shows principal steps in starch and other corn products manufacture; 
above are starch tables where the heavier starch is separated from gluten; both 
diagram and photos supplied by Corn Products Research Foundation 


POTATO STARCH 


Many people have expected that 
some day the United States would 
have a large potato starch industry. 
Actually, that development has not 
been encouraged by economie condi- 
tions. It is not practical for Amer- 
ican agriculture under most cireum- 
stances to grow potatoes for starch. 
The oceasional surpluses and eulls 
which are made into starch do not 
form a very satisfactory economic 
basis for a regular business. Never- 
theless, the production of starch 
from white potatoes has gone on at 
least intermittently in this country, 
especially in Maine. 

The manufacture of sweet potato 
starch has had eneouragement of ex- 
tended government research and 
there is a small regular manufacture 
in the United States at one or two 
plants in the South. Here again, 
economic considerations and the hesi- 
taney of farmers to change their 
cropping practice have been serious 
causes of delay. Even under the stim- 
ulus of present war-time demand it 
has seemed impractical to develop 
our sweet potato production extens- 
ively as a starch crop. The prospec- 
tive development of waxy maize ra- 
ther implies that the economic con- 
siderations for a sweet potato starch 
industry may be less favorable in 
the future than in the past. Never- 
theless, it is much too early to write 
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United States Starch Statistics, 1927-39° 


Millions of Pounds 


1927-29 1932-34t 1935-37T 1937 1938 1939 
U. 8. Production! 
Cornstarch 
Processed to: 
Sirup and sugar........... 1,973 1,605 1,483 1,539 1,524 1,549 
121 81 92 93 89 109 
Sold as starch: 
So 640 590 693 685 727 815 
235 56 44 43 190 192 
Total cornstarch produced.... 2,969 2,332 2,312 2,360 2,530 2,665 
11 14 25 17 21 19 
Imports 
152.4 165.5 301.4 432.9 230.9 382.8 
>t 5.6 11.5 31.6 33.5 11.8 22.8 
24.3 12.5 10.5 10.5 6.7 11.0 
1.8 4.1 6.7 6.5 9.4 
184.1 193 .6 350.6 483 255.9 426.0 
Domestic starch consumption? 
For all purposes 2,929 2,484 2,625 2,768 2,667 2,918 
835 798 1,050 1,135 1,054 1,260 


*Source, U. 8. Tariff Commission. 


tYearly averages. 
'Does not include smal! wheat and rice starch production. 


? For 1937 preakdown was as follows: 


Corn sirup and sugar, 55.6 percent; corn dextrine, 3.4 percent; food, 10.6 percent; textiles, 8.0 percent; 
paper, 7 percent; laundry, 5 percent; dextrines and adhesives made by non-producers of starch, 3.8 per- 
cent; weod products, 1.9 percent; ali other purposes. 4.7 percent. 


off the potato starch business as a 
whole. 

The U. S. Department of Agricul- 
ture has been working on these prob- 
lems intensively. However, it does 
not appear that the waxy maize pro- 
gram is going to need much official 
assistance. The wet grinders of 
starch stand ready to back that pro- 
gram commercially just as soon as 
adequate quantities of seed are avail- 
able. And American Maize-Products 
Co. has expressed its intention to 
share its technologie developments 
with the rest of the industry as soon 
as commercialization becomes prac- 
tical. 

Nor does government cooperation 
in the waxy-sorghum program seem 
needed. Without such aid it is 
likely that a sufficient amount of 
waxy sorghum seed will be held at 
the end of this season. However, al- 
though it appears that some program 
to assure waxy sorghum growers of 
an adequate market may be desired 
next year, the magnitude and the 
need of such a program remain as 
yet altogether uncertain. 

One fortunate factor develops with 
respect to waxy sorghum. Up to har- 
vest time this crop may be directed 
either to starch manufacture or to 
feed usage. The maximum loss to 
the government in supporting the 
program would, therefore, be rela- 
tively small, a loss that would be 
negligible in comparison with the 
possible advantage to the country in 
having an additional tuber starch 


supply. 
FOREIGN COMPETITION 
Java and other Netherland Indies 


sources have been the major source 
of imported cassava and tapioca 
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starch. Cost of production has been 
quite low, partly because of the low 
wage rates paid to labor. However, 
the situation had already begun to 
change before the Dutch were driven 
out of the East Indies. Further- 
more, as wise Colonial managers, the 
Dutch have found it definitely a long- 
term advantage to establish a higher 
standard of living among their na- 
tive workers. The low prices of 
cassava and tapioca characteristic of 
depression years may, therefore, 
never be re-established in the post- 
war period. However, no one can 
guess what post-war arrangements 
will govern; it is even conceivable 
that the Dutch may never again have 


an opportunity to re-establish the 
cassava industry as they now hope 
and expect to do. 

Dutch competition has included one 
characteristic of substantial impor- 
tance, namely, maintenance of qual- 
ity standards. Export of cassava 
from the Indies was restricted by 
government action to prevent low- 
quality material coming to the United 
States, even for purposes for which 
a relatively high quality was not ae- 
tually necessary. The Dutch officials 
believed that all of their cassava and 
tapioea starch should be applicable 
to any prospective use, thus protect- 
ing themselves against the disap- 
pointment of users who might inad- 
vertently obtain a lower quality than 
was essential. 

When the present war ends there 
will doubtless be abundant tuber 
starch production in the East Indies. 
Then the United States Government 
will be faced with the question of 
whether the farmers who have de- 
veloped waxy corn and waxy sor- 
chum, as well as other wartime adap- 
tations, should be protected by a 
tariff. No one can attempt to guess 
now what the official answer will be. 
Some of the war-time developments 
will surely be superseded by re-es- 
tablished low cost agriculture in for- 
eign areas. Nevertheless, American 
stareh makers are going ahead. By 
research they hope to establish them- 
selves so firmly in some of the cus- 
tomer areas that there will be no 
serious difficulty in maintaining their 
place after the war is over, 


In large filter-type washers such as these the starch undergoes final washing 
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Butadiene by the Houdry 
Dehydrogenation Process 


C. H. THAYER and E.R. LEDERER Sun Oil Co., Philadelphia, Pa. 
R. C. LASSIAT Houdry Process Corp., Philadelphia, Pa. 


Chem. & Met. INTERPRETATION 


One of the recent developments in the technology of synthetic rubber 
is the Houdry two-stage dehydrogenation catalytic process for con- 


verting butane or butane-butylene fractions into butadiene. 


Herein 


the authors describe advantages of the process, material require- 
ments and construction costs, as well as yields and production 
expenses for a 15,000 ton plant.—Editors. 


HORTAGE OF natural rubber 
S caused by the war has led to 
the application of the Houdry process 
for production of butadiene. Hou- 
dry’s research on catalytie processes 
since 1923 and experience gained in 
jarge-seale cracking and aviation gas- 
oline plants employing his process 
are fully utilized in the design of 
Houdry catalytic dehydrogenation 
plants for producing butadiene. 

This article deals with the Houdry 
two-stage dehydrogenation process 
for production of 15,000 tons of bu- 
tadiene per year in each plant. Such 
a plant is now being built by Sun 
Oi! Co. for the Defense Plant Corp. 
to supply butadiene to the Rubber 
Reserve Corp. This size plant is ad- 
mirably suited for small refineries 
and for natural gasoline and reeyel- 
ing plants where a sufficient supply 
of butane is available. It can also 
be erected in natural gas fields where 
butane is separated from natural gas, 
while the balance of the de-butanized 
gas may be piped away for gas fuel 
or stored. 


ECONOMY OF MATERIALS 


Design of these small butadiene 
plants permits the use of 60-75 per- 
cent of material either existing at 
such plants or easily available as 
second-hand equipment. Sun Oil Co. 
has found sufficient material for con- 
struction of its plant so that of 
the estimated gross expenditure of 
$3,254,000 only $313,686 or 18.2 per- 
cent of this amount is represented. by 
new critical materials requiring pri- 
ority. The total weight of material 
to be used in this project, excluding 
masonry and lumber, is estimated at 
6,025 tons, of which 80 percent con- 
sists of existing or second-hand equip- 
ment. Only 20 percent of the weight 
of the total materials entering into 
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the contemplated construction re- 
quires priority. 

Another advantage of this process 
and design is that such a plant can 
be completed and placed in operation 
within six months after construction 
begins. After the war, these plants 
may be converted at reasonable cost 
into units for production of high- 
octane gasoline and components of 
aviation gasoline. 


SUPPLY OF FEED STOCK 


Butane is used as charging stock, 
although a mixture of  butane- 
butylene can be used and the first 
stage of the dehydrogenation process 
eliminated. 

Butane, however, is preferred be- 
cause it is available in large quanti- 
ties in relatively pure form at re- 
fineries, as a by-product of alkylation 
processes for the manufacture of avi- 
ation gasoline, in natural gasoline 
and recycle plants. Furthermore, the 
use of butane does not reduce the raw 
material needed for the 100-octane 
aviation gasoline program as would 
be the case if butylene were used as 
feed stock. 

A eareful survey of the potential 
normal butane production at natural 
gasoline plants and refineries in the 
United States, based on 1941 produe- 
tion figures from the Bureau of Mines 
and data for the first five months of 
1942, permits the following estimate 
of potential n-butane production for 
the current and future years up to 
1944 inclusive (as bbl. per day): 


From natural gas at gasoline plants.... 92,000 
From cracking processes at refineries... 36,700 
Present in crudes run. 50,400 


Normal butane is, therefore, available 
to the extent of at least 175,000 bbl. 
per day. 

Due to the high yield of butadiene 
obtained from butane in the Houdry 


process, 44 plants of this type, each 
charging 677 bbl. of butane or a 
total of about 30,000 bbl. daily, can 
produce 660,000 tons of butadiene an- 
nually. This is sufficient for the final 
production of 880,000 tons of rubber, 
or the entire tonnage proposed at 
present by the Federal Government 
to be produced from petroleum raw 
material sources. 

By making fullest possible use of 
existing equipment, an expenditure 
for new critical material of less than 
40 million dollars would suffice to 
build these plants. The first 300,000 
tons of annual capacity could be in 
operation within six to seven months 
and the total required capacity 
of about 600,000 tons within nine 
months after beginning of construc- 
tion activities. 


DESIGN OF PLANT 


All Houdry plants are designed to 
operate on very short on-stream 
periods. Each on-stream period is 
followed by a _ regeneration step, 
whereby carbon deposited on the 
eatalyst is removed and the catalyst 
maintained in active condition. The 
useful life of the catalyst is expected 
to be more than six months. Due to 
the relatively pure form of the charg- 
ing stock the carbon deposit is com- 
paratively small. 

High yields obtained reduce the 
amount of charging stock required 
and, consequently, also the size of 
equipment necessary to produce a 
given amount of butadiene. 

Operating temperatures are rela- 
tively low. Likewise, utilities, such 
as steam, fuel, power and water re- 
quired are low and less material is 
needed for plant and equipment to 
supply them. 

Equipment of the dehydrogenation 
unit for production of butadiene is 
similar to that_ used in the existing 
Houdry catalytic plants. The re- 
actors or catalytic vessels, six in num- 
ber, are of simpler design than in 
cracking plants. 

. The charging butane is subjected . 


Utilities Required for Houdry Combined 
Two-Stage Butadiene Plant and Purifi- 
cation Plant for 15.000 Tons per year 


Electric power............ 
Fuel Oil or gas (80,200,000 


33,600 kwh/day 


2,000 ,000 Ibs./day 
Cooling water circulation. . 10 ,000 g.p.m. 
Makeup water for cooling. . 300 g.p.m. 


If process steam is first expanded through 
drivers, the above electric requirement may 
be correspondingly reduced. Electric power 
requirement includes refrigeration equip- 
ment. If steam or gas-driven refrigeration 
compressors or steam-jet refrigeration are 
used, the power consumption may be re- 
duced by 18,000 kwh per day. 
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to dehydrogenating conditions in the 
reactors in two stages. The first stage 
yields butane, butylene and lighter 
gas. The butane and butylene por- 
tion is concentrated in a vapor re- 
covery system to produce the charge 
for the second dehydrogenating stage 
in which butadiene is produced. 
Heat required for the chemical 
change of butane to butylene and 
from butylene to butadiene is fur- 
nished by burning the carbon deposit 
on the catalyst during the dehydro- 
genating stages. Regeneration of the 
eatalyst is accomplished by burning 
the carbon deposit by passing air 
through the catalyst. The reactors 
possess sufficient heat storage capa- 
city to eliminate wide temperature 
fluctuations, and pressure and rate of 
flow are regulated so as to balance 
the heat required for the chemical 
reactions with the heat supplied by 
the burning of the carbon deposit. 


Material Requirements for Houdry Com- 

bined Two-Step Dehydrogenation and 

Purification Plant for Production of 15,000 
Tons Year Butadiene 


25% added to all items for contingency 
Weight — Tons 


Dehy- 
drogen. 
& 

Sepa-  Purifi- 

ration cation Total 
Carbon steel plate. .... 293 250 543 
Structural steel........ 484 143. 627 
Reinforcing steel....... 63 19 2 
Stee] tubular material. . 1015 360 1375 
Steel forgings......... 68 38 106 
Forged steel valves... .. 3 2 5 
Cast steel valves... 234 38 272 
Cast steel castings... .. 109 
Carbon steel bolts .... 10 3 13 

Total carbon steel. .. 2279 853 3132 
Cast iron castings...... 42 34 76 
C. IL. castings (Heat 

Cast iron valves....... 25 13 38 

Total cast iron...... 82 47 129 
27% Chrome steel plate 30 
Low alloy steel bolts... 10 3 13 
Cast brass valves... ... 1 1 2 
Brass tubing.......... 19 
Brass, bronze plates, 

Copper cable and bars.. 16 
Lead cable covering. .« . 6 2 8 

Total non-ferrous 

materials. ........ 105 3 108 
465 60 525 
(Compressors, excl. of 
refrigeration) ...... 2450 470 2920 
H.P HP. HE.P. 
Electric motors, number 4 5 9 


(Excl. of refrigeration) 295 191 486 


Transformers, number.. 


2 
Switch gear, number... 2 
Instruments and con- 
9 3 12 
Special equip. (cycle 
3 
375 125 500 
Welding rod —alloy.. . 3 
Welding rod — carbon 
ee 24 8 32 
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Estimated Production Cost for Houdry Combined Two-Stage Butadiene Plant to Produce 
15,000 Tons per Year, Including Purification Plant 


Electric power... . 
Fuel oil (6,000,000 b.t.u./bbl.)........ 
Steam (from fuel or gas) 
Make-up water 
Operating labor: 


Process plant (10 men @ $1.20/hr.)............. 
Laboratory (5 men @ $1.20/hr.)................ 
Undistributed labor and supervision............. 


Solvent 
Inhibitor 


6% of $3,036,420 


Taxes, insurance (1% of $3,036,420). ............. 


General administrative costs 


Royalty at $0.00125/lb. Butadiene................ 
Total cost (excl. amortization).................... 


Cost of butadiene (excl. amortization) 


Based on 66.9% yield from butane, per lb................ 


The Houdry process, so far as we 
know, is the only process which de- 
veloped the technique of utilizing the 
adiabatie eyele of heat produced dur- 
ing the burning cycle of the carbon 
as the principal source of heat re- 
quired for the dehydrogenation cycle. 


$0.007/kwh 
1.10 bbl. 
0.33/M lbs. 
0.008/M gal. 
0.15/M gal. 


Maintenance (excl. boilerhouse and water system).......... 


$0.06 gal 


Base Quantity Calendar 
Price per Day Day 
33,600 kwh 235 
309 bbls. 340 
2,040 M lbs. 73 
10,000 g.p.m. 115 
300 g.p.m. 65 


677 bbls. 1,706 
158 bbls. 174 (Cr.) 


Overall Material Balance for 15,000 
Tons per Year 


Catalyst deposit (burned in process)... 9.5% 


This material balance allows for losses 
in butane absorber and is based on $0 per- 
cent recovery of the butadiene in the puri- 
fication process. 


Storage and Containers 
for 1, 3-Butadiene 


Chem. & Met. INTERPRETATION 


Recently the Pittsburgh-Des Moines Steel Co., through its Chemical 
Storage Fellowship at the Mellon Institute of Industrial Research, has 
undertaken a program of research to develop the best container 
materials, container coatings and proper storage conditions for raw 


materials used in the manufacture of synthetic rubber. 


This article 


is an abstract of Bulletin 7381-B reporting results of research on 
1, 3-butadiene. Other bulletins are being prepared to cover the stor- 
age of styrene, iso-butylene and acrylonitrile.—£ditors. 


NY RATIONAL attempt to arrive at 
A the most economical storage of 
1, 3-butadiene necessarily involves 
the consideration of many variables 
in order to show a comprehensive 
picture of the entire problem. Among 
the more important variables are 
those of storage temperature, work- 
ing pressure, and the type and ca- 
pacity of the containers. Among the 
less important variables are those of 
density and specific heat of the 
liquid. 

This report covers the range in 
temperature between 24 deg. F. and 
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140 deg. F. in the following steps: 


Storage Temperature Vapor Pressure 


Deg. F Lb./sq. in. Gage 
esse 0 
2.9 
23 


The lower limit of 24 deg. F. was 
chosen because it is the boiling point 
at one atmosphere, so that lower 
temperatures would require storage 
under partial vacuum. The higher 
limit of 140 deg. F. was chosen be- 
cause it is a probable maximum tem- 
perature to expect inside an unin- 
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1.10 bbl, i 
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DENSITY AND VAPOR 


2000 
PRESSURE OF |:3 BUTADIENE 


0.68} jf 1,800 
0.67}- 1600 

1,400 
0.65 1,200 


nsity in Grams per Cubic Centimeter 
Vapor Pressure in Millimeters of Mercury 


8 


0.60 
Temperature , Deg.C. 


sulated container exposed to sunlight 
during the summer months. 

Storage temperature is by far the 
most important variable. It has to 
do with: (1) working pressure in 
the tank, and henee the quantity of 
steel required for the construction of 
the tank; and (2) the density and 
specific heat of the liquid stored. 

It is recommended that 1, 3-buta- 
diene be stored as a liquid at a tem- 
perature of about 32 deg. F. and a 
corresponding vapor pressure of 
about 17.65 lb. per sq.in. absolute 
or 2.9 lb. per sq.in. gage in order to 
minimize costs and reduce losses. 


TYPE OF CONTAINER 


Butadiene can be stored in five 


types of storage containers: type 
“O” is an uninsulated and unrefri- 
gerated spherical container used to 


store liquids and gases under pres- 
sure. Type “10” is an insulated and 
refrigerated container but otherwise 
identical with type “O”. Type “45” 
is an insulated and _ refrigerated 
double-walled container 


cylindrical 


with suspended bottom and dome 
roof, designed especially for storage 
of volatile liquids at working pres- 
sures under 10 lb. per sq.in. gage. 
Type “100” is an uninsulated and 
unrefrigerated horizontal eylindrieal 
container 10 ft. diameter x 50 ft. 
long, used for storage of rw This 
type is used in groups of 2, 5, 8 and 
10 to make up the required 100, 300, 
500 and 700-ton capacities. Type 


“110” is insulated and refrigerated 
but otherwise identical with type 


1, 3-butadiene should preferably be 
stored in vapor-tight, air-free con- 
tainers such as type “45”, which is 
an insulated and refrigerated eylin- 
drical tank with suspended bottom 
and dome roof, designed for a work- 
ing pressure of 3 lb. per sq.in. gage. 


CONTAINER MATERIAL 


Low pressure containers (under 15 
lb. per sq.in. gage) should be of 
welded construction using mild steel 
of A.S.T.M. specification A-10. Con- 
tainers designed for pressure in ex- 
cess of 15 lb. per sq.in. gage should 


also be of welded construction using 
flange or fire-box boiler grade steel 


of A.S.T.M. specification A-70 to 
comply with the A.P.I.-A.S.M.E. 
code for unfired pressure vessels. 

It is recommended that mill scale 
be removed by sand, grit, shot blast- 
ing, flame-desealing, or pickling. 
Stainless steel or steel coated with 
tin would be ideal, but the added cost 
is not considered justified. 

Accessories should be of forged or 
east steel or of wrought or cast iron. 
Copper or aluminum or their alloys 
are of doubtful value. 

A protective coating for the in- 
terior of the container may be used 
to minimize corrosion from water 
vapor and other impurities. Several 
protective coatings appear to be sat- 
isfactory and are now being tested. 


CHEMICAL PROPERTIES 


Most prominent chemical property 
of butadiene is that of dimerization 
and polymerization. Dimerization is 
apparently not catalyzed by perox- 
ide or by the type of surface. How- 
ever, polymerization is catalyzed by 


Cost Comparisons for 300-Ton Storage Capacity 


ase) “10” 


| 


1. Type of container... ... “10” “100") “110") “110") “110"| “100” 
2. Storage temperature, °F. . 32°F.) 24°F.) 70°F.) 70°F. 140°F.| 32°F.| 24°F. 140°F. 
3. Storage pressure, /sq. in. 3; 23; 3 | 50 | 5 | 2 100 | 3 0 | 100 
4. Density of 1;3 butadiene, Ibs. /cu. | 
40.1, 40.4, 38.7) 40.1) 37.6 37 6) 38.7; 36.1) 40.1) 40.4) 36.1 


5. Approximate tons steel per ton of 
storage capacity 
6. Approximate total weight of steel 


0.110) 0.105) 0.087 


0.062) 0.133, 0.216 0.177) 0.245) 0.166, 0.165) 0.405 


in tons 33.0, 31.5 26.1) 18.6 39.9) 648 53.1, 73.5) 49.8 49.5) 121.5 
7. Thickness of insulation ininches..| 12 | 12 | 2 5 
8. Heat transmission, btu./degree | | 

F /24hr.. 2275! 2275, 11020 4390 .| 29050 | 11880, 11880 
9. Maximum temperature diffe srentin! | 

64°F.| 72°F., 26°F.) 64°F. 26°F. | 
10. Average temperature aifferential,| 

°F .| 24°F.) 32°F.) O.5F.| 24°F. 0.5°F.|.... 24°F.| 32°F.|...... 
11. Maximum cooling load, btu 24 hr. 146000 164000 287000 281000... ; 755000)... |760000 855000) ...... 
12. Average cooling load, btu/24 hr. . 72 55 14525)... .. .|285000 380000) 
13. Required refrigeration capacity, 

14. Average refrigeration load. tors’ | 

019 02 002 0.37 | 0.05 ..-| 0.99) 1.32 


15. Initial costs of: 
a. Containers, accessories, foun- 


dations. ..... $13060 $12900 $15600 $20300 | $26400 $21750)|$28300 $2040 $20100 $44300 
b. Insulation. . . 1230 1230 1100 2750 2920)......1 7440) 7440 
c. Refrigeration plant 620 680 1000 “960 | 1900}......} 1900) 2050)...... 


16. Total initial cost of storage plant 
17 Annual operating costs: 
a. Investment charge for con- 
tainers, accessories, founda- 


$14850 $14810 $1770 $18710 $20300 $26400 $2570 $2830) $44300 


tions... $910 $903 $1092 $1050 $1421 $1848 $1523) $1981) $1428 $1407) $3101 
b. Investment charge for insula- 

c. Investment charge for refrig- 

eration plant........... 43 48 70 
d. Taxes on complete storage | 

plant 594 592 TOS 748 812} 1056 1063) 1132) 1190, i184) 1772 
e. Maintenance and repair 594 592 708 748 812, 1056) 1063) 1132) 1190! 1184 1772 
f. Supplies and miscellaneous. 149 s«187| 203; 264) 266) 283) 297) 296 443 
g. Power, light, fuel..... 64 68 51 77 50 50, 50; 121 145) 


18. Total annual operating cost 

19. Annual operating cost per ton of 
storage capacity eee 

20. Cost ratios for 300 ton capacity 


| $2436 $2433 $2041 


$3215) $3208) $4274| $4461) $5274, $5275) $7138 


$8.12 $8.11) $9 80 $10.72,$10 oolsie. 25} 25/$14. arlsis 58| $23.79 


containers 1.00; 1.00 1.21) 1.32) 1.35) 1.76 1.83) 1. 88. 2.17) 2.17) 2.93 

21. Cost ratios for all capacities con- | 
| 1 40) 1.69, 1 85 1 90) 2 2 2.64, 3.04 3.04 4.10 
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active oxygen wherever it is in the 
form of air, oxygen, inorganic perox- 
ide, or organic peroxide. 

Addition of anti-oxidant inhibits 
the formation of high molecular 
weight polymer, but has no appre- 
ciable effect on the rate of dimer 
formation. The rate of high mole- 
cular polymerization is directly pro- 
portional to the square root of the 
concentration of peroxides (active 
oxygen). 

The temperature coefficient of high 
molecular weight polymerization is 
quite high. For a 27-deg. F. rise of 
temperature, the rate of polvmeriza- 
tion increases several fold. The type 
of surface has no pronounced cata- 
lytic influence on dimerization. In- 


Vapor Pressure of 1, 3-Butadiene 


Deg. F. Lb. per Sq. In. 
1.6290 
— 

— 

am 

25.6100 
70.0900 
124.200 
138.700 
203.700 


crease of surface area has little or 
practically no effect on the rate of 
polymerization. 

Catalyzers include air, copper, 
lead, stannic chloride, metallic so- 
dium and other alkali metals, alka- 
line earth metals, amalgams. or alloys 
of these metals, colloidal platinum, 
mercury, silver or manganese dioxide, 
metallo-organo compounds, boron 
_ trifluoride, barium peroxide, hydro- 
gen peroxide, sodium perborate, am- 
monium persulphate, organic perox- 
ides, organic peracids, sulphur, starch, 
oleates of sodium, ammonium, and 
cobalt, sodium stearate, albumen, ca- 
sein, urea, soap, saponine, glycerine 
and dioxan. 


MODIFIERS 


A list of the inhibitors includes ter- 
tiary butyl catechol, hydroquinone, 
tri-eresol, phenyl-beta-naphthylamine, 
diarylamines, 1, 8-diaminonaphtha- 
lene. 

Among the modifying agents are 
carbon tetrachloride, hexachloroe- 
thane, terchloropropionitrile, sodium 
cyanide, ‘mereaptans, xanthogendisul- 
phide, thiuram disulphides and sul- 
phinie acids. 


Thickness of insulation was com- 
puted from the following equation: 

Cc 
where t=economical thickness in 
inches; R=cost of refrigeration in 
dollars per ton day; C=cost of insu- 
lation in dollars per cu.ft.; and T= 
average temperature differential, de- 
grees Fahrenheit. 


t= 


INSULATION 


Corkboard is used for the single 
shell containers, type “10”, “110”, 
and rock wool or similar material is 
used for the double shell container 
type “45”. The unit cost of the in- 
sulation in place depends upon the 
type and quantity required. The 
cost of refrigeration per ton day de- 
pends upon the initial and operating 
costs of the refrigeration plant. 

Average temperature differential 
depends upon the storage tempera- 
ture and on the monthly mean tem- 
perature at the site of the storage 
plant. Thus for type “10” or “110” 
in Pittsburgh, 32 deg. F. storage: 


4x 0.45 X 24 
For type “45” in Pittsburgh, 24 deg. 
F. storage: 


t= x X 32 19. in. 


The thickness of insulation deter- 
mines the capacity and average cool- 
ing load of the refrigeration plant 
since it governs the heat transmission 
through the container. 


t= 


= 4.65 in. 


CONCLUSIONS 


Results of this research indicate 
that 1, 3-butadiene should be stored 


NTAINER-TYPE HO 


INSULATED 


at a temperature of about 32 deg. 
F. at which it has a vapor pressure 
of approximately 3 lb. per sq. in. 
gage. This conclusion is supported 
by the following reasons: 

(1) The loss of product at 32 deg. 
F. through dimerization and polyme- 
rization is practically negligible, such 
loss being less than 1/40th of that 
occurring during storage in the usual 
steel containers during the warm 
summer months. 

(2) Storage at about 32 deg. F. 
results in the lowest initial cost of 
the storage plant and also the lowest 
total annual operating cost. 

(3) The amount of steel required 
for containers at the recommended 
storage temperature of 32 deg. F. is 
less than 4 of the amount required 
for containers in which 1, 3-butadiene 
is stored at ambient temperatures. 

(4) The containers should be of 
maximum size for the total capacity 
involved, because within the range of 
capacities considered for rubber 
plants and the producers of synthe- 
tie rubber raw materials, the larger 
the container size, the lower the cost 
per unit of product stored. 

Other bulletins, similar to the one 
from which this material has been 
abstracted, are in the course of 
preparation to cover the proper 
storage conditions and containers 
for styrene, iso-butylene, and acryl- 
onitrile. 


| | TT | 


i 
Li 


on 
NJ 
tH 


TK 
\ 


+++ 


+ 
+ 
4 
+ 
+ 
1 


Annual Operating Cost in Thousands of Dollars 


Tons of Refrigeration per 24 Hrs. 
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PLANT 
NOTEBOOK 


N ORDER 


to preserve similarity of 
form in flow equations it is fre- 
quently necessary to introduce a fune- 


tion known as the logarithmic mean. 
Thus, one encounters the log mean driv- 
ing force, length, resistance, 
pressure, ete., in equations for flow of 
heat and diffusion of materials. The 
function is defined by Equation (3). 

For the sake of simplicity, the 
ordinary arithmetic average is often 
used instead of this newer type of 
mean, especially since the values of the 
two forms of approach each 
other more closely as the quantities 
involved in these averages become more 
nearly equal. 

There are two general graphical 
methods of computing the log mean 
of any two quantities, rapidly and ac 
curately, without the necessity of look- 
ing up logarithms. excellent 
method which has been available for 
some time but has not enjoyed the 
wide usage that it merits is the utiliza 
tion of an alignment chart. An ex- 
cellent one has been prepared by 
Lehnhardt and has been reproduced in 


area, 


means 


“Fuels and Their Combustion” (Has 
lam and Russell, first edition, page 


750, MeGraw-Hill Book Co., Inc.). <A 
second method which is presented in 
this paper consists simply of calcu 
lating the arithmetic mean and apply 
ing a correction or conversion factor. 
It is developed as follows. 

Where M, is the arithmetic mean, 
M, is the logarithmic mean, X is a cor- 


Correction factor chart; if A/B =r, 


then the log mean X(A+B)/2 
1.00 
— + + —> + 
+. 
6 + + + + + 
> + + + — 
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r, Ratio of AtoB 


Timesaving Ideas for Engineers 


SIMPLE CHART FOR COMPUTING LOG MEAN AND 
COMPARING LOG AND ARITHMETIC MEANS 


JOSEPH D. PARENT Chemical Engineering Dept., Kansas State College, Manhattan, Kan. 


rection factor, In is the symbol for 
natural logarithm, A is one of the quan- 
tities involved in the calculation of the 
mean, B is the other quantity involved 
(B is taken as the smaller of the two), 
and r is the ratio A/B: 


Let Mt =X X (1) 
where M, = 4 +8 (2) 
A-B 
and M, = in AJB (3) 
It follows that: 
A-B 
whence 
A-B 

or 

A/B—1 

A/B (6) 
if r = A/B (7) 
then 

= 

x (8) 


If desired, In r may be expanded in a 
suitable series and Equation (8) may 


be reduced to a purely algebraic ex- 
pression. 

One is now in a position to calculate 
values of X for various values of r and 
plot a curve involving these two vari- 
ables as in the accompanying chart. 
Given this graph, the calculation of the 
log mean of two measurements or 
values, A and B, consists of calculating 
rand M,, and reading off and applying 
the proper correction term YX, accord- 
ing to Equation (1). 

The use of the alignment chart is 
even simpler than this but the graph 
given here is of value in showing the 
sign and magnitude of the error in- 
volved in the substitution of the 
arithmetic mean for the log mean for 
all values of r in the range of the 
graph. This has not been done before, 
text books giving the magnitude of the 
error for a few arbitrarily selected 
values of r but not the sign. 

On page 213 of the second edition of 
Nelson’s “Petroleum Refinery Engi- 
neering” (McGraw-Hill Book Co., Inc.) 
a graphical scheme involving a series 
of curves is given for the calculation 
of the log mean temperature difference 
for heat exchangers. This should be 
suitable as a third general method. 


Timely Reminder on Welder Maintenance 


Are welders will not be easy to get 
for the duration. Hence, as has been 
pointed out by the General Electric Co. 
through whose courtesy we publish the 
views below, careful maintenance is go- 
ing to be necessary to keep present 
equipment in operation. Periodic in- 
spection of motors and generators will 
be necessary. About once a week both 
should be blown out with low pressure 


compressed air to avoid damage through 
blowing conducting or abrasive dust into 
About 


the insulation. once a year a 


e NOVEMBER 1942 


| 


e CHEMICAL 


& METALLURGICAL 


complete cleaning and overhaul will be 


desirable. Particular care must be given 
to lubrication. Ordinarily, grease- 
packed bearings will contain enough 


lubricant for a year when shipped from 
the factory, but sets run in unusually 
dirty atmospheres, or for exceptionally 
long periods, should have bearing in- 
spection and lubrication at six-month 
intervals. Brush and commutator inspec- 


tion is also essential, while cooling fans 
must be cleaned thoroughly and the con- 
trols lubricated. 
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Machinery, Materials and Products 


Compact Furnace 


LARGE REDUCTION in materials and 
ground space requirements per unit 
of through-put is claimed for the Iso- 
Flow furnace which has been designed 
for gas and liquid heating in the chem- 
ical and petroleum industries by Petro- 
Chem Development Co., 120 East 41st 
St., New York, N. Y. This design is 
said to require less than half the over- 
all steel, 35 percent less headers, 50 
percent less alloys, 30 percent less fur- 
nace tubes, 50 percent less refractories, 
40 percent less foundation, and 75 per- 
cent less ground space than is re- 
quired for conventional box-type fur- 
naces. Furthermore, an independent 
stack is unnecessary. The furnace is 
suggested for use in the manufacture 
of aviation gasoline, toluene, butadiene 
and other products. 

The design consists of an upright 
cylindrical combustion chamber with 
the heating elements placed symmet- 
rically around the burners, with each 
tube equidistant from the flame burst. 
By controlling the amount of radiant 
and convection heat to each section 
ot every tube, practically uniform 
rates of heat transfer can be obtained 
for each square foot of heating sur- 
face, according to the manufacturer. 
The cylindrical walls are completely 
covered by the heating elements, thus 
assuring a low temperature behind the 
tubes and practically eliminating the 
need for conventional — refractories. 
Three standard designs are available, 
including an all-radiant design, a ra- 
diant type with convection zone, and a 
furnace of either of the above-men- 
tioned types combined with an air 
heater. Furnaces up to 15,000,000 


Jabsco neoprene impeller pump 
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B.t.u. heat absorption per hour are 
prefabricated and shop assembled. 
Larger furnaces are prefabricated and 
shipped in large segmental sections for 
easy field assembly. 


Novel Pump 


PUMPING of liquids ranging from low 
to high viscosities, without requiring 
priming each time the pump is started, 
is claimed for the new Jabsco pump, 
manufactured by Jabsco Pump Co., 
8304 Wilshire Boulevard, Beverly 
Hills, Calif. As is evident from the 
accompanying illustration, the new 
pump contains but one moving part, a 
flexible impeller made of neoprene, 
mounted on a centrally located shaft. 
The flexible impeller fits snugly inside 
the housing, creating a near vacuum as 
it rotates, and thus drawing in ma- 
terial from the suction side without 
the need for priming. The impeller is 
said to permit the handling of a cer- 
tain amount of solids without clogging 
or injury, and to be low in friction 
and operating cost. All parts except 
the impeller are of bronze, there are 
no adjustments and the pump has no 
parts to become noisy when worn. 

This pump is suitable for use in low 
pressure applications and is available 
in sizes ranging from } to } in., with 
capacities from 2} to 22 gal. per 
minute. The pump may be operated in 
either direction and mounted at any 
angle. 


Bleach-Making Apparatus 


COMPANIES using calcium hypochlo- 
rite for bleaching purposes can manu- 
facture their own bleach at 5 percent 
concentration, containing up to 50 gm. 
of available chlorine per liter, em- 
ploying the new Emar bleach-making 
apparatus manufactured by the Emar 
Electro-Bleach Equipment Division of 
Embree Mfg. Co., 10 West Mravlag 
Place, Elizabeth, N. J. The equipment 
makes 1 gal. of 5 percent bleach from 
1.4 Ib. of salt and 0.8 kw.-hr. at a 


New Iso-Flo furnace 
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cost of approximately 1] cents per 
gallon. It duplicates on a small scale 
the equipment ordinarily used in the 
large scale manufacture of chlorine 
and caustic soda, 

The heart of the unit is the Emar 
cell which is welded and assembled as 
a complete portable unit, ready to 
hang on the insulated bars of the 
standardized frame. The cells operate 
at approximately 3 volts, increasing 
to about 44 volts with continued opera- 
tion after several months, when it 
generally becomes advisable to replace 
diaphragms and turn the anodes. Dia- 
phragms and anodes are easily re- 
placed. Chlorine and caustic soda are 
produced and may be used separately, 
if desired, or automatically combined 
in an in-built continuous reaction ab- 
sorber to produce the bleach solution. 
A variety of capacities are obtainable, 
ranging from a small machine making 
15 gal. of 5 percent bleach per day, to 
any desired size which may be ob- 
tained by multiplying the number of 
basic units. 


Infra-Red Heat Lamps 


DESIGNED in keeping with the limi- 
tations imposed by the War Produce- 
tion Board, a complete new line of 
infra-red heat lamps has been an- 
nounced by the Birdseye Div. of Wa- 
bash Appliance Corp., 335 Carroll St., 
Brooklyn, N. Y. Six clear types, three 
ruby types, and four reflector types 
are included in the line, all of which 
feature the M-type tungsten filament 
for uniform heat distribution. In all 


New infra-red lamps 
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types the bases are reinforced with as- 
bestos-lined mechanical straps to with- 
stand the high temperatures encoun- 
tered in tunnel installations. Reflec- 
tor types have built-in reflector linings 
of pure silver sealed within the bulbs. 
Average burning life on all types is 
claimed to be in excess of 6,000 hours. 
Hundreds of thousands of these new 
lamps are already stated to be in in- 
dustrial use, doing a better, faster, 
cheaper and easier job than the con- 
ventional heat-treating methods. 


Oil-Fuse Cutout 


To ASSURE economical short-circuit 
protection and switching, General Elec- 
trie Co., Schenectady, N. Y., has an- 
nounced a new metal-inclosed assem- 
bly of gang-operated oil-fuse cutouts, 
permitting totally metal-inclosed in- 
stallations, either single- or three- 
phase. The new assemblies are said to 
save installation labor, being factory 
assembled with flexible insulated cable 
leads, ready for connection to either 
single- or multi-conductor cable. The 
leads enter the individual cutouts 
above the oil level, thus preventing 
loss of oil. Switching merely requires 
throwing a lever through 90 degrees. 
Fuse carriers can be removed without 
disturbing the gang-operating mech- 
anism. The new assemblies are said 
to be particularly well adapted for 
either indoor or outdoor industrial 
use for branch circuits, individual 
transformers or banks, motors, con- 
trol apparatus, electric-heating, and 
other equipment. Various rating com- 
binations are available in ranges from 
2.500 to 7,500 volts, and up to 300 
amp. at some voltages. 


Fluorescent Light 


FLUORESCENT lighting fixtures which 
employ a new method of ballasting to 
vive positive, instantaneous starting 
are now being produced by R & W 
Wiley, Ine., 777 Hertel Ave., Buffalo, 
N. Y., for use in industrial plant light- 
ing applications. It is claimed that 
with the new method the lights come 
on fully at the turn of a switch, just 
as in the case of incandescent light- 
ing. The conventional starting device 
is eliminated in the new fixtures, Other 
features claimed by the manufacturer 
include positive starting at lower at- 
mospherie temperatures and lower 
voltages, no radio interference, and 
satisfactory tube life. The new fix- 
tures are available in types for all 
applications including continuous and 
separate units, units for suspended or 
close-to-ceiling mounting, open retlec- 
tors and louvered models. 


Buna S Conveyor Belt 


CompLetTion by Hewitt Rubber Corp., 
Buffalo, N. Y., of an all-synthetic- 
rubber conveyor belt, believed to be 
the first of its kind made from Buna S 
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Oil-fuse cutout assembly 


Fluorescent fixtures in drafting room 


without the addition of natural or re- 
claimed rubber, has recently been an- 
nounced. Ever since the introduction 
of oil-resisting types of synthetic rub- 
ber in the United States in 1931, this 
company has been working in the pro- 
duction of synthetic rubber products. 
Buna S is a_ non-oil-resistant syn- 
thetie which, as the Government plants 
swing into mass production in 1943, 
will gradually replace natural rubber 
in such articles as conveyor and ele- 
vator belting, transmission — belting, 
pneumatic tool and welding hose, fire 
hose, acid and chemical hose, and many 
miscellaneous molded articles. 


Rapid Concrete Cure 


As IS WELL KNowN, freshly poured 
conerete must be protected from rapid 
drying, since water which evaporates 
from the mixture does not have time to 
enter into the desired chemical com- 
bination. The ‘Truscon Laboratories, 
Detroit, Mich., has\recently announced 
a new transparent liquid which can be 
sprayed on newly laid concrete, form- 
ing a water-impervious film which is 
claimed to retain the water to such an 
extent that some 93 percent still re- 
mains seven days after the concrete is 
laid. This material can be applied 
immediately, whereas conventional 
methods of covering and wetting down 
of fresh conerete generally require 
waiting several hours until the con- 
erete is hard enough for the applica- 
tion of the curing materials. The new 
material, Tru-Cure, is claimed to pro- 
duce concrete which is much harder 
and stronger than that made by other 
curing methods. It may be used on 


Activated alumina tank breather 


both formed and unformed concrete 
wherever water retention is necessary. 
It is claimed to provide the equivalent 
of a 14-day water cure without marring 
or discoloration of the concrete. 


Tank Breather 


ACTIVATED ALUMINA is the active 
principle in the new line of Lectro- 
breathers recently developed by Pitts- 
burgh Lectrodryer Corp., 1026 32d St., 
Pittsburgh, Pa., for use in preventing 
the entrance of atmospheric moisture 
into oil and chemical tanks. These 
devices are small-sized activated 
alumina air dyers which are mounted 
either directly on the tank or piped 
to it. They are equipped with color 
indicators for determining when re- 
activation is needed or when it is 
complete. Where Lectrobreathers are 
required for several tanks, standard 
practice is to use one such device on 
each tank and a central reactivator 
for all breathers. However, air leaving 
these tanks, being thoroughly dried, 
has a partial reactivating effect which 
makes possible long periods of use 
between reactivation. Reactivators are 
built for electric operation in all sizes, 
or for steam operation on the two 
largest sizes. 


Three-Way Valve 


REDESIGNED to include both larger 
iron pipe sizes and port sizes, an im- 
proved line of three-way magnetic 
valves has been introduced by General 
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Using Fleetweld 11 electrode 


‘Controls Co., 801 Allen Ave., Glen- 
dale, Cal. These valves are capable of 
handling oil, water, air, gas, steam, 
refrigerants and similar fluids which 
are not corrosive to the valve material, 
up to 400 deg. F., in sizes to 1 in. and 
port sizes to 15/32 in. The valves are 
suitable both for applications where 
fluids are to be distributed to two 
points from a common source; or for 
the control of fluids to pistons and 
diaphragm operators on valves, doors, 
and gates. The valves are of the single 
magnetic type so that the valve cannot 
assume an intermediate position, that 
is, when the common port is connected 
to Port No. 1, Port No. 2 is closed. 
When Port No. 2 is open to the flow, 
Port No. 1 is closed. The valve con- 
struction is such that either connec- 
tion can be made when the current is 
on, the other when the current is off. 


Portable Gage Tester 


A PORTABLE pressure gage compara- 
tor designed for the quick and accu- 
rate testing of pressure gages in place, 
without breaking line connections, has 
been introduced by the Grove Regu- 
lator Co., Oakland, Cal. The compara- 
tor consists of a carrying case equipped 
with three precision laboratory test 
gages, accurate to within } of 1 per- 
cent of full scale, and designed for 
checking various ranges of pressure 
from 0 to 1,000 lb. The necessary 
testing pressure is applied from built- 
in high-capacity air cylinders which 
ean be charged or recharged as often 


Tilting fork truck 


Improved masonry saw 


as required with any clean dry gas, or 
with air or oxygen. Close pressure 
control is made possible by three Grove 
Pressure Loaders mounted below the 
test gages. These devices serve as 
accurate pressure reducing valves with 
built-in automatic relief. 


Masonry Saw 


A NEW power-operated saw for the 
cutting of a variety of masonry units 
including firebrick, acidbrick, glazed 
tile and a variety of high temperature 
refractories has been introduced by 
the Clipper Mfg. Co., St. Louis, Mo. 
The cutting element in this new unit 
is a thin abrasive disk which is oper- 
ated at high speed by a 1- or 14-hp. 
motor. The unit consists of a metal 
framework carrying a movable table 
on which the brick to be cut is sup- 
ported for movement under the cut- 
ting disk. By means of a foot pedal, 
the disk is lowered to make the cut. 
The cutting head is counterbalanced 
by the weight of the motor. This cut- 
ting method is claimed to be six times 
faster than other methods employing 
equal power. It is being employed by 
gas plants, cement, lime and chemical 
manufacturers and glass plants. Sev- 
eral models are available, depending 
on the types of cutting required. 


High Speed Electrode 


FLEETWELD 11 is the name of a new 
are welding electrode recently intro- 
duced by the Lincoln Electric Co., 
Cleveland, Ohio, expressly for use with 
this company’s recently announced 
“Fleet-Fillet” technique of are welding. 
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The new electrode has been designed 
to obtain maximum benefit in speed 
of welding from the new technique. 
It is claimed that the new electrode is 
not only fast flowing but gives deeper 
penetration of metal into the root of 
the joint. It is of the shielded are 
type and heavily coated to exclude 
oxides and nitrides from the weld to 
assure high quality. In a demonstra- 
tion the new electrode is said to have 
welded a joint in 35 seconds which 
required 1 min. and 17 sec. to weld 
with conventional electrodes and ordi- 
nary procedure. About 100 percent 
faster fillet welding is possible, with 
less operator fatigue and lower weld- 
ing costs. The new electrode gives the 
same strength as a weld made by ordi- 
nary methods but requires less metal, 
in a typical instance needing 0.26 Ib. 
of electrode per foot of weld, as com- 
pared with 0.37 lb. by ordinary pro- 
cedure. Welding cost is claimed to he 
reduced by one-third to one-half as 
compared with usual procedure. 


Tilting Fork Truck 


AFTER a long period of experiment 
and design, Lewis-Shepard Co., 123 
Walnut St., Watertown, Mass., has 
placed in production a line of medium 
capacity (3,000 Ib.) industrial lift 
trucks of the tilting fork type, avail- 
able in both telescopic and non-tele- 
scopic types. These new trucks are 
made in both gas- and electric-powered 
models. They are of compact design 
with a low center of gravity, capable 
of pivoting in practically their own 
length as shown in the accompanying 
illustration. They are of the center 
control type, with a simplified system 
of controls permitting a new operator 
to run them smoothly almost imme- 
diately, according to the manufacturer. 
In the electric model, traction speed 
ranges from 5 to 6 m.p.h., with a lift 
speed of 18 ft. per min. under full 
load and a lowering speed of 40 ft. 
per minute. Tilt and hoist are both 
operated by means of hydraulic power. 
In the gas-powered model, the trac- 
tion speed is 7.5 m.p.h. and the lifting 
speed 30 ft. per min. under full load, 
with other specifications as already 
described. 


Equipment Briefs 


WHERE complete fire resistance is 
required, a new flame-proof fluorescent 
lighting fixture of molded asbestos is 
available. Manufactured by Century 
Lighting, Inc., 419 West 55th St., New 
York, N. Y., the fixture has been 
approved by Underwriters’ Laborato- 
ries as an acceptable substitute for 
steel lighting fixtures. 


DETERMINATION of thickness of all 
types of plastics and similar compres- 
sible materials is possible with an ex- 
tremely high degree of accuracy 
through use of the Model M-25 Car- 


: — tht. 
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son electronic micrometer, according 
to the manufacturer, Instrument Spe- 
cialties Co., 27 Peckman St., Little 
Falls, N. J. This instrument is spe- 
cifically designed for uniform thick- 
ness testing, is portable and eliminates 
the human element in micrometer 
reading. Measurements accurate to 
0.0001 in. can be made, employing 
an electronic circuit which gives posi- 
tive indication of the setting point, 
independent of the “feel” on the dial. 
The thickness is read exactly as with 
a hand micrometer. The instrument 
operates from any 110-volt, 60-cycle 
circuit. 


For USE either in emergency water 
supply, or in emergency fire fighting, 
Technicraft Engineering Co., 5610 
South Soto St., Los Angeles, Calif., 
has developed the Sterozone Hydro- 
van, a portable pumping and water 
sterilizing unit employing ozone as 
the purifying element. The unit is 
mounted on a two-wheel trailer and 
is equipped with 50 ft. of 44-in. intake 
hose and 400 ft. of 24-in. fire-fighting 
hose. A gasoline engine drives an 
electric generator and fire pump. 
Water can either be purified at the 
rate of 20 gal. per min. employing the 
Sterozone purification unit, or pumped 
through the fire hose at the rate of 
200 gal. per min., employing the pump, 
for fighting a fire. 


A SIMPLE DEVICE for the trimming 
of blueprints and drawings is avail- 
able in the Edi trimming machine, 
manufactured by Edi Trimming Ma- 
chines, 609 West 115th St., New York, 
N. Y. The cutting element is a razor 
blade mounted in a holder moving on 
a track which can be folded down over 
the drawing. Machines are available 
in four sizes, having cutting sizes 
ranging from 25 to 55 in. It is claimed 
that clean cuts, which are entirely 
rectilinear and square, can always be 
obtained. 


A NEW coupling-head thermostatic 
switch or Thermoswitch has recently 
been announced by Fenwal, Inc., Ash- 
land, Mass. The thermostatic element 
is inclosed in a brass shell, to one 
end of which is attached the coupling 
head. The brass shell can be made 
tight in any liquid or gas system by 
means of the 4-in. standard thread 
on the head, while by means of a 
second threaded portion, various types 
of condulets such as waterproof or 
explosionproof fittings can be attached 
for inclosure of the leads. The switch 
is available for operating tempera- 
tures from —50 to +400 deg. F., for 
current ratings of 10 and 25 amp. 


Kosse LABorarortes, Inc., 114 East 
32d St., New York, N. Y., has 
announced the availability of a new 
type of sulphur taper for the detection 
of ammonia leaks and for general fu- 
migating and deodorizing applications. 
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These tapers are also stated to be 
useful in the igniting of sulphur in 
sulphur burners. 


Transformer Cooling System 


VITALLY NEEDED increases in power 
transformer capacities can now be 
obtained quickly, according to Allis- 
Chalmers Mfg. Co., Milwaukee, Wis., 
through use of a new system of forced- 
circulation oil cooling. This system is 
said to save 25 percent in critical war 
materials on new transformers and to 
step up the capacity of transformers 
already in service by from 20 te 60 
percent. 

The new cooling unit, called the 
“Electro-Cooler,” is a compact factory- 
assembled unit consisting of a radia- 
tor-type cooler and a special pump 
with inclosed motor. The unit is con- 
nected by piping to the standard radia- 
tor valves at the side of the trans- 
former. The pump requires no stuffing 
box, the motor is self-cooled and self- 
lubricated. These units are employed 
in multiple, the number depending on 
the size of the transformer, thus giv- 
ing greater reliability than could be 
expected from a single unit. 

In the case of transformers equipped 
with conventional type radiator valves, 
it is said that installation can be made 
in three to four hours without remov- 
ing the oil from the transformer. Use 
of the new unit avoids the necessity 
of adding new transformer units and 
is thus believed by the manufacturer 
to be a much needed solution to the 
wartime problem of over-loaded trans- 
former banks. 


Water Testing Equipment 


TESTING of water for the determina- 
tion of hardness, alkalinity, chlorides, 
phosphates and sulphites, when any 
two, three or four of these tests are 
required, is possible with the new A 
Series test sets recently made available 
by W. H. & L. D. Betz, Gillingham 
and Worth Sts., Frankford, Philadel- 
phia, Pa. The sets include the neces- 
sary chemicals and apparatus, con- 


“Electro-Cooler” for transformers 


tained in a special cabinet designed 
for use on a table or mounted on a 
wall. A portion of the opened cabinet 
door forms a convenient acid-resistant 
laboratory work table and a fluorescent 
light provides correct illumination for 
the tests. 


Ionization Gage Meter 


LIMITED NUMBERS of a new portable 
ionization gage meter designated as 
Type HG-200, designed for use in con- 
junction with the company’s ioniza- 
tion gage, Type VG-1, are expected 
soon to be available from Distillation 
Products, Ine., Rochester, N. Y. The 
combination of meter and gage pro- 
vides a method for measuring pres- 
sures in the low range from 10~ to 
19° mm. of mercury. The meter cir- 
cuit features a stabilized amplifier in 
a balanced vacuum tube of voltmeter 
design with negative feedback, and an 
integral amplifier recalibration for 
elimination of amplifier variation. Gas 
tube voltage regulation and automatic 
grid current control eliminate other 
performance variations. This circuit 
is said already to have proved itself 
reliable and rugged on many produc- 
tion systems. Furthermore, it is sim- 
ply designed and can be handled by 
non-technical employees. The meter 
comes complete with all necessary 
cords and plugs and an ionization tube 
ready to seal on to any Pyrex glass 
system. The meter operates from any 
110-115 volt, 60-eyele line. 


Water test set 
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MAXIMUM CAPACITY WHEN 
NEEDED MOST 


ACCURATE PRESSURE CONTROL 
UNDER TOUGHEST WORKING 
CONDITIONS 


TROUBLE-FREE SERVICE 
SMOOTH OPERATION 

TIGHT CLOSURE 

ACCURATE REGULATION 
SPEEDIER PRODUCTION RESULTS 
ELIMINATION OF FAILURES 
CONSTANT DELIVERY PRESSURE 
COST SAVING OPERATION 

NO SPOILAGE 


PRACTICALLY ZERO IN MAINTEN- 
ANCE COSTS 


for it. 


A. W. CASH COMPANY 
DECATUR, 


You can find out 
full details on all 
of these 12 points 
by reading Bulle- 
tin ''1000''—send 


ILLINOIS 


4 


hi 


TYPE 1000 
PRESSURE 


REGUEIING VALVE 


Whether you are operating one, two, or three shifts a 
day, the "1000" valve, through "Streamlined" perform- 
ance, is a valuable factor in aiding in smooth operation, 


high production, and better quality results. Check the © 


twelve points and you will see that you get every ad- 
vantage in pressure reduction for steam, air, oil—most 
anything that flows. The "1000" valve stays on the job 
for years rendering remarkable service —all without 
giving trouble. The Streamlined flow around the inner 
valve eliminates turbulence, thereby giving you best 
control under varying loads. You get better pressure 
control and greater capacity because there's a straight 
path for the fluid through the flow tube. 

HERE'S THE "1000" FLOW PATTERN 


The Streamlined form of the inner valve 

eliminates turbulence. It produces the flow 

we shown at left which makes for max- 
mum capacity when it is needed most and 

— accurate pressure control under 
ughest working conditions. 


CONTROLS.. 


VALVES. 


Question: "'Don't you people 
make anything besides that 
Streamlined Valve you talk 
about so much?"* 


Answer: ‘'Yes Sir; we do! And 
we propose to picture one or 
two of them here each time."’ 


In automatic liquid level control, two things 
are often of prime importance: (1) to hold 
the level within the closest kind of limits; 
(2) to do it dependably, day by day. How 
Cash Standard controls do both is shown 
above. A Type 100-L Controller operates a 
12” Balanced Valve regulating liquid sup- 
ply to a large tank. It is pilot actuated for 
sensitivity. It has operating power to spare 
—for any size Vaive, however large. 


2 ure 
Here, a Type 100-L Controller operates a 
10” Cash Standard Balanced Valve. It reg- 
ulates flow through a make-up line to a 
“dirty water’’ heater on the floor above. The 
lever of the ‘‘100-L"’ responds to slightest 
movement of a float in the heate-—causing 
immediate movement of the power piston 
which operates the Valve. But there is no 
**hunting’’ because the Controller is fully 
compensated. It has a “‘range’’ adjustment 
too. It gets accurate results with any size 
valve—no matter how small or how large 
the valve may be. It is simply a matter of 
using the right size power cylinder. 


DOZEN 
: 
on 
(ASH STANDARD cet Free ite to 


A Modern 
Distillery 


HROUGH RESEARCH AND DEVELOPMENT, 
T the Seagram distillery is emerging from 
an antiquated, inefficient, batch distillery to 
a modern, continuous processing plant. 

Whole grains arrive in freight cars. They 
are unloaded, graded, cleaned, stored 
in whole grain bins. They pass trom the 
bins through a magnetic separator and are 
reduced to a meal in a roller mill. The 
meal is conveyed to intermediate storage 
bins and as required is weighed and mixed 
with water to form a slurry. This slurry 
is heated instantaneously in the presence of 
mineral acid in a steam jet under a pres- 
sure of 165 lb. per sq. in. The starch is 
completely gelatinized and converted to fer- 
mentable sugars. This material leaves the 
cooker, is neutralized with a sterilized lime 
slurry, and is “blown down” in a flash cham- 
her where the pressure is reduced to atmos 
pherie pressure. The mash is then pumped 
through a cooler until it reaches the fer- 
menting temperature. 

Yeast that has been prepared by a con- 
tinuous process, together with the cooled 
mash and various yeast growth supplements, 
goes to the fermenting vessel. A fast, con- 
tinuous fermentation has been developed 
and after an initial growth period of from 
20-24 hr. new material is constantly fed into 
the top of the fermenter. The fermented 
beer, containing 6-7 percent aleohol, is 
pumped to the beer well, It is sent to the 
heer column where the volatile material is 
removed from the fermented mash. Vapors 
from this column are fed to an aldehyde 
column where the light boiling aldehydes, 
esters, ketones and acids are removed. 

In the third distillation column there is 
a mixture of ethyl aleohol, water, and fusel 
oil. The aleohol is earried to the top of 
this column by distillation and is econcen- 
trated to 190 proof. The fusel oil 
and water are drawn to the oil column where 
the oil is purified and removed. The mash 
(stillage) that comes from the beer still 
contains everything in the original grain 
except the stareh and in addition it econ 
tains yeast that was added for the fermen 
tation. The spent mash is 95 percent mois 
ture, 5 pereent solids. The latter are re 
moved. This press cake contains 28 pereent 
protein and is a good dairy cattle feed. 

In the meantime the liquid that passed 
through the sereens and was squeezed from 
the press eake is evaporated in a five-body, 
quadruple-effect, long-tube evaporator and 
on a rotary drum ivpe drver. The solid 
material is sold as high vitamin content feed 
and may be used as a substitute for skim 


milk, 
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2 Meal is conveyed from the bottom of the mill to storage bins and as 4 At 
required is weighed continuously and mixed with water to form a slurry through 
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1 Whole grains, corn, rye and wheat, are conveyed from temporary 
storage bins to this three roller mill where they are ground to a meal 
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. 4 Atter cook.ng. mash is neutralized, pressure reduced and then pumped 
y through Para-Flow cooler until it reaches fermenting temperature 
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5 Mash slurry is pumped into one of the fermenters. A fast continuous fermentation has been 
developed and a‘ter an initial growth period new mash is constantly fed into the top of the fermenter 
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12 Syrup containing 30 percent solids serves as feed for a rotary drum- 


tral control panel. In the back- 
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1 hopper and are given a squeeze between convex screens in a 


This press cake serves as feed for a rotary steam tube dryer 
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il These evaporators are used to concentrate the soluble ma- 
terial from 3 percent solids to 30 percent solids 
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Eliminate 
MANIFOLDING 


Multiclone’s exclusive vane design permits any number of 
tubes to be installed with one inlet header and one outlet 
header simplifying construction and eliminating the com 
plications of manifolding. Less material is needed. 


Less floor area and less headroom are required. 


Because the gas travels over a smaller surface there is less 
surface subject to wear and because of the vane type of 
construction, should wear occur, it can affect only parts 
that are easily and readily replaceable witout dismantling 
the entire unit. 

in the Multiclone, the simplified header construction to- 
gether with the enclosure of the tubes by the hopper 


greatly reduces heat radiation. This facilitates tempera- 


ture control and where condensation might occur reduces 
insulation requirements to a minimum. 


The Multiclone design makes possible its installation i: 
existing structures in what would otherwise be waste space 
and in places where manifolding would be impossible. 

The single manhole through which all tubes can be reached 
simplifies inspection. Thus the elimination of manifolding 
simplifies installation, saves space, decreases wearing sur- 
face, reduces heat radiation and gives better temperature 


control. 


ADDITIONAL MULTICLONE ADVANTAGES 


1. High Efficiency. 
2. No Fire Hazard. 
3. Compact Tube Assembly. 


4. Low Installation Cost. 


5. Readily accessible for inspec- 


tion. 


WESTERN 


Engineers, Designers and 
Manufacturers of Equip- 
ment for Collection of 
Suspended Materials from 
Gases and Liquids 


6. No moving parts to wear out. 
7. Rugged Construction. 
8. Easily Insulated. 
9. Low Power Consumption. 
10. Easily Assembled 


11. Unit Dust Hopper. 


Main Offices: 1013 West Ninth Street, Los 

Angeles, Calif.; Chrysler Bldg., N.Y.C.; 140 

S. Dearborn Street, Chicago; Hobart Bldg., 
San Francisco, Calif. 


Precipitation Company of Canada, Ltd., Dominion Square Building, Montreal 
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Kecipitati 


CORPORATION 


SEND FOR THIS BULLETIN 
Complete description and specifica- 
tions of MULTICLONE Collectors. 
Your name on your company letter- 


. head, please. 
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A“BEST TELLER” 


FOR PIPING MEN 


Look at the timely subjects cov- 
ered in “Piping Pointers” Bulle- 
tin No. 5. Whatis more important 
to piping men—NOW —than 
knowing how to repair valves for 
better and longer service—to 
keep war production lines flow- 
ing—to conserve metals! We 
don’t know of any other current 
source of such vital information. 


“Piping Pointers” are designed 
to help you train men for the big 
maintenance job that faces indus- 
try at war. Their content is fully 
accurate and practical—it’s based 
on Crane Co.’s vast experience as 


America’s leading producer of 
valves and fittings. Even veteran 
workers use “Piping Pointers” 
to keep up-to-date. 
FREE TO ANY PLANT 

In **Piping Pointers,’’ Crane 
shares its basic information with 
all industries producing for Vic- 
tory. This service is absolutely free, 
yet countless plants have testified 
to its inestimable value in main- 
tenance shops and employee 
training schools. If you’re not 
using “Piping Pointers” now, 
let your Crane Representative 
arrange for your supply. 


CRANE 


_ NATION-WIDE SERVICE THROUGH BRANCHES AND 
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Five “Piping Pointers” Bulletins have been 
published to date. To meet the demand, 
extra supplies of all editions have been 
printed. Get the entire series now—when 
you need them most. First come first served. 


CRANE CO., GENERAL OFFICES 
836 SOUTH MICHIGAN AVENUE, CHICAGO 


VALVES + FITTINGS + PIPE 
PLUMBING + HEATING + PUMPS 


WHOLESALERS IN ALL MARKETS _ 
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XTREMELY tough, highly resistant to 
abrasion, immune to the action of most 
corrosives, Tygon tubing is finding an 

ever growing number of uses in industry... 
not as a substitute . . . but as a better piping 
medium than metals or rubber for gas, air 


and liquids. 


Tygon tubing is flexible and elastic. In com- 
parison tests on vibrating automatic machines 
where tubing undergoes continuous twisting, 
flexing and pulling, Tygon has shown a 
“flex”’ life ten to twelve times that of rubber. 
With multiple braid reinforcement it can be 
made to withstand high pressure; it retains 
its flexing ability under freezing tempera- 
tures, and will withstand heat up to 175 
degrees F. 


Tygon tubing is unaffected by oil, gasoline, 
salt or fresh water; it is inert to the action of 
almost all corrosives; it is non-toxic; and it 
is not subject to chemical aging. 


Tygon tubing is available in a wide range of 
sizes, in varying wall thicknesses, together 
with Tygon molded couplings. It can be 
made transparent, translucent or opaque; 
and ina wide color range for ready identi- 
fication purposes. 


Tygon tubing is being used for recording 
devices, siphons, sight glasses, etc., on pro- 
cess equipment; in hospitals and labora- 
tories; in drug manufacturing; in breweries 
and food processing plants. It is used for 
such purposes as insulating jackets for 
electric wiring, and for gasketing. In fact, 
for any purpose where a flexible, sturdy, 
highly corrosion-resistant tubing is required. 


Tygon, one of industry's most versatile synthe- 
tics, is also available in rigid or flexible, trans- 
parent, translucent or opaque sheets; as a liquid 
for use as a paint or impregnation of porous ma- 
terials; and in formulations for casting, extrud- 
ing or molding. 
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ANACONDA COPPER WILL OPERATE 
BASIC MAGNESIUM PLANT 


J. R. Hobbins, president of Anacon- 
da Mining Copper Co. and Frederick 
Laist vice-president in charge of met- 
allurgical operations, have been select- 
ed as president and vice-president re- 
spectively of Basic Magnesium, Ine. 
These two men together with Corne- 
lius F. Kelley, chairman of the board 
of Anaconda will serve as directors of 
Basic Magnesium. This action fol- 
lowed the announcement of Secretary 
of Commerce, Jesse Jones that Ana- 
conda had acquired the 524 percent 
stock interest in Basic Magnesium 
formerly held by Howard P. Eells, Jr., 
and associates of Cleveland. The pur- 
chase price was reported as $75,000. 
Secretary Jones also announced that 
the Defense Plant Corp. had bought 
the ore lands of Basic Magnesium situ- 
ated near Gabbs, Nev. for $450,000. 

Officials of Anaconda stated that 
their company had been invited by 
the Government and by British and 
American interests involved to take 
over the management of the magne- 
sium company and to take charge of 
the operation of the project. The mag- 
nesium plant is located at Las Vegas, 
Nev. and the first unit went into pro- 
duction on Aug. 31. It is estimated 
that the entire plant will be completed 
by April 15, 1943. 


E. C. P. D. ADDS MANY CURRICULA 
TO ACCREDITED LIST 


Notre Dame and the University of 
Toledo have been added to the list of 
United States colleges whose engineer- 
ing courses have been accredited by 
Engineers’ Council for Professional De- 
velopment, joint agency of eight engi- 
neering societies in the United States 
and Canada. At Notre Dame, curricula 
in aeronautical, civil, electrical, me- 
chanical, and metallurgical engineering 
have been accredited; and at the Toledo 
school, the course in general engineer- 
ing. Additional curricula have also 
been inspected and accredited by Coun- 
cil at twelve other colleges: chemical 
engineering at Bucknell; mechanical 
engineering at Catholic University of 
America; chemical engineering at Coo- 
per Union Night School of Engineer- 
ing; chemical engineering at the Uni- 
versity of Florida; ceramic engineering 
at Georgia Tech.; geological engineer- 
ing at Idaho; chemical engineering at 
Maryland; chemical engineering at 
Northeastern; chemical engineering at 
Oregon State; aeronautical engineer- 
ing at Texas A. & M.; civil, electrical, 
and mechanical engineering at South- 
ern California; and chemical engineer- 
ing at Worcester Tech. 

At the tenth annual meeting of the 
Council, just concluded in New York 
City, R. E. Doherty, president of Car- 
negie Institute of Technology, was re- 
elected chairman. Other officers elected 
are S. D. Kirkpatrick, editor of “Chem- 


ical and Metallurgical Engineering”, 
vice-chairman; A. B. Parsons, secretary 
of the American Institute of Mining 
and Metallurgical Engineers, secre 
tary; S. L. Tyler, executive secretary 
of the American Institute of Chemical 
Engineers, assistant secretary. 

Committee chairmen, representing 
the Council's four fields of work, were 
named as follows: Committee on Sta- 
dent Selection and Guidance—A. R. 
Cullimore, president of Newark College 
of Engineering; Committee on Engi 
neering Schools—D. B. Prentice, presi 
dent of Rose Polytechnic Institute: 
Committee on Professional Training— 
Everett S. Lee, engineer, general engi- 
neering laboratory, General Electric 
Co.; and Committee on Professional 
Recognition—Charles F. Seott, of New 
Haven. 


DAVIS WILL HEAD OFFICE OF 
TECHNICAL DEVELOPMENT 


Dr. Harvey N. Davis, president of 
Stevens Institute of Technology, has 
been appointed director of the new 
Office of Production Research and De- 
velopment in the War _ Production 
Board. This follows a_ report and 
recommendations of a survey commit- 
tee of scientists and engineers work- 


Dr. Harvey N. Davis 


ing under the chairmanship of Dr. 
Webster N. Jones of Carnegie Insti- 
tute of Technology. (See Chem. &€ 
Met., Oct. 1942, p. 123) 

OPRD Director Davis is a mechan- 
ical engineer and past president of the 
American Society of Mechanical Engi- 
neers. Prior to becoming president of 
Stevens in 1928, he had served as de- 
velopment engineer and consultant in 
the turbine department of the General 
Electric Co., (1917-18), as an aeronau- 
tical engineer for the U. 8. Air Serv- 
ice, (1918-22), consulting engineer 
for the U. S. Bureau of Mines, (1921- 
25), for the Franklin Railway Supply 
Co., (1920-7), and the Air Reduction 
Co., (1922-25). He has been a mem- 
ber of the Board of Visitors of the 
U. S. Naval Academy since 1939. 
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SEAGRAM BUILDING PILOT PLANT 
FOR BUTADIENE 


Authorization to build a pilot plant 
for making butadiene from grain by 
first fermenting the grain to produce 
butanediol has been received from the 
Rubber Reserve Co., by Joseph E. Sea- 
gram & Sons, Ine., and work on the 
plant in Louisville already has begun. 

Seagram scientists believe they have 
made significant discoveries about an 
economical and practical method _ for 
producing butadiene from surplus 
grain. Preliminary estimates indicate, 
they say, that a commercial sized 
plant—capable of producing 20,000 
tons of butadiene a year— could be 
built'in from six to eight months after 
materials were available, and that the 
butadiene could be made from between 
l5e and 20¢ a pound. 

The pilot plant that has been au- 
thorized will be capable of handling 
250 bushels of grain a day. Initial 
operation of parts of the process is 
expected by Dec. 15; the plant will be 
entirely completed by Jan. 15, 1943. 


PAINT AND CHEMICAL DIVISION AIDS 
JEWISH CHARITIES 


As part of its commemoration of the 
25th anniversary of the New York Fed- 
eration of Jewish Charities, the Paint 
and Chemical Division of the New York 
and Brooklyn Federations will single 
out four leading members for special 
tribute. The men are David Ansbacher ; 
A. C. Horn, A. C. Horn Co.; Lothair 
Kohnstamm, H. Kohnstamm and Co.; 
and Dr. Maximilian och, Toch Bros. 
In tribute to their years of work an 
industry-wide dinner will be held on 
Dec. 3 at the Commodore’ Hotel, New 
York. Heading a large committee for 
the Paint and Chemical Division drive 
are A. M. Kahn, Consolidated Prod- 
ucts Co., chairman; Rudolf G. Sonne- 
born, L. Sonneborn Sons, Ine., co- 
chairman; Harry R. Hillman, Eagle 
Paint & Varnish Works, treasurer; 
and L. Francis Case, Central Paint and 
Varnish Works, secretary. 


CHEMICAL BRANCH WPB IN 
NEW OFFICES 


For the third time within a year, the 
offices of the Chemical Branch of the 
War Production Board have been 
moved. The new location, where they 
will be found for the next few months 
at least, is the Municipal Building at 
300 Indiana Avenue, Washington. 
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News from Washington 


WASHINGTON NEWS BUREAU, McGRAW-HILL PUBLISHING CO. 


ae THE time being, the manpower 
problem is to be handled without 
benefit of specific legislation to mobilize 
and allocate workers. This is the 
President's decision. It coincides with 
that of the leaders of the major labor 
organizations, and it came in the face 
of War Manpower Commission Chair- 
man MeNutt’s call for quick legisla 
tion. WMC will be given more White 
House authority, however, to earry on 
and to make its determinations stick. 
At the end of October, a new executive 
order defining the sphere of WMC's 
domain and limiting the duplicating 
dabbling of other agencies dealing with 
manpower was being prepared. 

A good share of official Washington 
feels that the decision not to press for 
manpower allocation legislation this 
year represents only a delay, not an 
abandonment. There are few left who 
feel that the problem can be handJed 
without an additional grant of author 
ity—but apparently the plan is to let 
manpower go through the same evolu 
tion as materials, from voluntary pri- 
orities through mandatory priorities 
to allocations. 

Keynoting the fortheoming struggle 
to master the manpower problem is 
President. Roosevelt’s warning that the 
nation must learn to ration its workers 
just as it is learning to ration ma- 
terials. The President’s remark was 
bolstered in mid-month by the most 
complete disclosure yet made by the 
military regarding its own plans for 
building a fighting force. 

The figures used by General Marshall 
in committee hearings which led to the 
stampede (interrupted by polities in 
the Senate) to muster the 18. and 19 
year-olds weren't as big as some which 
had figured prominently in the earlier 
discussion. But in their overall sig 
nificance they appeared to bear out 
what was being anticipated in informed 
quarters, General Marshall said the 
Army expects to have 7,500,000 men in 
uniform by the end of 1943; this 
means, counting in the Navy, Marines 
and Coast Guard, roughly 10,000,000 
men in military service by that time. 
To accomplish this requires continu- 
ance of the pace of induction and 
enlistment which has been in progress 
for the last month or more—fulfillment 
of the goal means virtual doubling the 
military force in 14 months, while in 
the same period several million more 
workers must be steered into war 
plants if production schedules are to 
be maintained, 


Controlled Materials Plan 


As originally outlined in skeleton 
form on Nov. 2, WPB’s new plan for 
tightening control over the flow of 
critical materials into war production 
apparently makes little basic change 
in the procedures by which manufac 
turers obtain their raw materials for 
operations. 

The plan, labelled the Controlled 
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Materials Plan, in essence is an at- 
tempt to institute a “vertical” alloca- 
tions procedure for the “horizontal” 
procedure of the Production Require- 
ments Plan but in chemical, as_ in 
other industries not specializing in 
munitions and weapons of war, CMP 
is a combination of both vertical and 
horizontal. The plan works this way. 
Prime contractors draw up, quarterly, 
bills of materials for submission to 
the appropriate one of seven Claimant 
Agencies—Army, Navy, Maritime Com- 
mission, Lend-Lease, Board of Eco- 
nomic Warfare, Aircraft Scheduling 
Unit, and Civilian Supply. These seven 
agencies take their wants to WPB’s 
Requirements Committee which trims 
them to fit the available supply of 
material, then allocates to each agency 
a share of the total. The Claimant 
Agencies, in turn, divide up their kit- 
ties among their prime contractors who 
divide up with their suppliers all the 
way down the line. 

In the case of most non-direct war 
end  products—virtually everything 
but planes, tanks, ships, ete.—the 
“Prime Contractor” under CMP will 
be the appropriate industry branch 
in WPB, for the chemicals Branch 
under BE. W. Reid. These branches 
will make their requests for materials 
to Civilian Supply which will, after 
getting its allotment from the Re- 
quirements Committee, allot its share 
among the various non-war industries. 
Division of the Chemical Branch’s 
allocation very likely will continue 
to be made under procedure such as 
P-89 now in effect. 

CMP will be put into effect piece- 
meal as rapidly as the switchover 
can be made. It will operate in a 
limited way for the second quarter 
of 1943 and will become mandatory on 
July 1, 1943. At first only steel, cop- 
per and aluminum will be “controlled 
materials” on the theory that indus- 
trial operations limited in amounts of 
these materials cannot get far out of 
line with other materials. 


Chemical Industry Essential 


A major portion of the chemical in 
dustry was formally classified in Octo- 
ber by the War Manpower Commission 
and Selective Service as an activity 
“essential to the support of the war 
effort.” The designation, covered by 
Selective Service Occupational Bulletin 
No. 24 to all draft boards, is important 
as a guide to local boards in determin 
ing the proper men for occupational 
deferment until replacements can_ be 
trained. The classification is impor- 
tant, also, because it automatically 
shifts all employes, with dependents, 
in plants covered by the definition to 
3-B listing, subject to call after those 
catalogued 3-A because of working in 
industries not defined 2s essential to, 
or in support of, the war effort. 

Accompanying the industry classifi- 
cation ruling from Selective Service is 
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a list of 52 occupations common in 
the industry for which local boards 
are directed to give special considera- 
tion in cases of occupational deferment 
requests. Deferment, however, it must 
be emphasized, remains on an_ indi- 
vidual case basis and board action 
hinges upon the employe’s skill in the 
listed job and the employer’s ability 
to get or train a replacement. 

WMC’s definition of the scope of the 
industry does not cover all chemical 
activities, and the Manufacturing 
Chemists’ Association, in early Novem 
ber, was undertaking to obtain a 
broadening amendment. The definition 
in Bulletin No. 24 reads: “This bul- 
letin covers the following essential 
activities ... (a) Production of chem- 
icals and allied products: Glycerin; 
turpentine, rosin and other naval 
stores; wood tars, oils, acids, and alco- 
hols; lubricating oils and greases; 
animal and vegetable oils; fertilizers; 
tanning materials; salt; synthetic rub- 
ber; primary coal-tar products; plas- 
ties; compressed and liquefied gases; 
refined sulphur; sulphuric and other 
acids; caustic and other sodas; indus- 
trial alcohols; electrochemical and 
electrometallurgical products such as 
carbide, sodium and potassium metals 
and high-percentage ferro-alloys; drugs 
and medicines; insecticides and related 
chemical compounds; nylon and other 
synthetic textile fibers used in military 
equipment exclusively; grease and tal 
low; candles. (Explosives, flares, and 
other fireworks, generally classified as 
chemical products are included with 
ammunition. )” 

The Association also called to the 
attention of proper officials a number 
of changes it felt should be miade in 
the occupational list. Particular objec 
tion was raised to the limiting sentence 
in the definition of “chemical operator” 
as “a title covering workers who actu- 
ally operate equipment that requires 
the exercise of independent judgment, 
extensive responsibility for product or 
equipment, and the application of ac- 
quired skill, such as, autoclave opera- 
tor, acetylator operator, still operator ; 
it does not include operators who tend 
equipment in accordance with specific 
instructions, such as contact acid oper- 
ator or drum filler.’ The Association 
also proposed that designation of sev- 
eral occupations by commodity, such 
as “filterman—paraffin,” be changed to 
eliminate the commodity classification 
because of the endless variety of in- 
dustry products. 


Maximum Car Loadings 


Maximum loading of railroad freight 
cars in compliance with Office of De- 
fense Transportation specifications be- 
came mandatory on Nov. 1, after two 
previous false starts, under terms of 
ODT Order 18, Revised. Railroads are 
now forbidden to accept for shipment, 
cars not loaded either to full visible 
capacity or to marked weight capacity, 
with certain defined exceptions such as 
shipments of planes, tanks, guns, ete. 
Special exceptions also permit loading 
only to tariff minimums of commo- 
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dities which have been allocated or 
limited by Government regulation in 
such quantity as to preclude carload 
loading, and of shipments of explosives. 

Accompanying the issuance of the 
revised order was a list of special 
loading specifications for a few speci- 
fied commodities—for example, rosin 
in bags must be loaded to eight tiers 
high, lime to a minimum weight of 
70,000 pounds, liquids in metal drums 
on end, one tier high, to cover the 
entire car floor. In an effort to keep 
the administration of the order to its 
simplest terms without defeating its 
purpose, the Manufacturing Chemists’ 
Association, late in October, proposed 
that application be generally on a 
basis of types of containers rather than 
by individual commodities. Recom- 
mendations of the Association’s tech- 
nical committees included proposals 
that box carboys be loaded in three 
tiers (four boxes across the width of 
the car, three on the second tier and 
two on the third), multiwall paper 
bags to the marked capacity or prac- 
tical stowage space, burlap and textile 
bags and slack barrels to the practical 
stowage space, tight cooperage barrels 
and metal drums for liquids (40 gal- 
lons or over) placed on end in one 
tier covering the entire floor space. 
Mixed containers including fiber boxes, 
it was conceded, could not be covered 
by a broad specification. 


Rubber Program 


There was speculation in Washington 
this past month to the effect that the 
rubber program might be revised to 
make greater use of alcohol from agri- 
cultural products in the production of 
butadiene. The reason advanced was 
that there was a shortage of butylene 
caused by the vastly increased program 
for 100 octane gasoline. The specula- 
tion got a cold reception at WPB 
although it was admitted that there 
might be some give and take between 
butadiene and gasoline from time to 
time. 

There is one change in the rubber 
program that can be definitely re- 
ported. The policy now is to channel 
the available material for plant con- 
struction to one plant at a time so as 
to get the most output in the least 
time. 

Conversion of the distilled spirits 
industry to the production of 190 proof 
alcoho! for industrial use, which was 
scheduled to take effect on Nov. 1, 
actually was completed October 8. This 
was formalized a few days later by 
an amendment to Order M-69  pro- 
hibiting use of any distillery output 
for beverage purposes. The industry 
is expected to turn out about 240 mil- 
lion gallons of industrial aleohol in 
1943. 

With this conversion completed, the 
possibility is now being studied of 
using the California wineries in the 
production of alcohol for the rubber 
program. The conversion of the winer- 
ies might easily come to pass but the 
additional suggestion that a plant for 
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the production of butadiene might be 
put up on the west coast has only a 
remote chance of fulfillment. Buta- 
diene does not ship well so that unless 
facilities are provided on the coast for 
the complete process it wouldn’t pay 
to put up any part of a plant. 


Fats and Oils Deliveries 


The delivery of fats and oils to the 
Army, Navy, and Lend-Lease was made 
easier by Amendment No. | to Order 
M-71 which also made some adjust- 
ments in the quotas for civilian use. 

The original order, released late in 
September, established utilization re- 
strictions and quantity restrictions or 
quotas to a percentage of the manu- 
facturer’s normal consumption. (Chem. 
Met., Oct. p. 125.) The original 
order gave exemption from these re- 
strictions to direct suppliers to the 
Army, Navy or for Lend-Lease but did 
not provide for the extension of the 
exemptions to the subcontractors. 
Amendment No. 1 provides a means 
of extending the exemption for the 
military and lend-lease to the lowest 
supplier on the ladder. Thus everyone 
is assured equal treatment in the estab- 
lishment of quotas. 

Effect is to improve the supply of 
fats and oils for war needs and reduce 
the amount that can be used for non- 
military purposes. Schedule A of the 
order which fixes the amounts on a 
percentage of the base period is revised 
as follows: Margarine 110 percent; 
other edible products from 90 percent 
to 88 percent; soap except that made 
from foots from 90 to 88 percent; 
paints, varnishes and lacquers from 80 
to 70 percent. Soap made from foots 
is raised from 119 to 150 percent. 


Transportation Priorities 


WPB has created a stockpiling and 
transportation division to handle all 
transportation priorities, with W. Y. 
Elliott, formerly chief of the Stockpile 
and Imports Branch, as director, A. 
I’. Shafter, chairman of WPB’s trans- 
portation committee, in charge of 
transportation and storage and Conant 
Brewer in charge of stockpiling and 
shipping. 

The division will advise ODT re- 
garding the relative importance of 
commodities for storage, determine 
transportation needs for movement of 
essential commodities and materials 
and insure importation of essential 
commodities for consumption and 
stockpiling by establishing necessary 
priority schedules. The division also 
will be responsible for safety of stocks 
of strategic materials in storage, and 
will guide other agencies regarding 
more effective use of warehouse faci.i- 
ties. 

Current Controls Bulletin No. 53 
from the BEW Office of Exports lists 
data relative to application for export 
of multiple commodities. It is neces- 
sary to secure only a single applica- 
tion for export license if the request 
is for related commodities destined to 
but one consignee for use in one coun- 
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try. A combination of commodities 
within integral groups in the published 
list may be entered on a single export 
license application. Chemical commod- 
ities in the specific groups listed below 
are included in this modified plan: 


Commodity Schedule B Number 


Naval stores ..... 2110 through 2118 
Oil Seeds (except 

hempseed) ..... 2210 as 2220.98 
All inedible oils and 

All essential or dis- 


Vegetable dyeing 
and tanning ex- 


Coal Tar Products 8005 " 8069.98 
Medicinals and 

pharmaceuticals. 8111 92 8180.98 
Chemical speciali- 

Industrial chemicals 8300 8398.98 
Pigments, paints 

and varnishes... 8401 7 8442 
Fertilizers and fer- 

tilizer materials. 8505 is 8551.98 
Soap and toilet 

preparations 8710 8770 


WPB has banned the use of new or 
used steel shipping drums for packing 
approximately 200 food, chemical and 
petroleum products after Nov. 14, The 
action, in Order L-197, complements a 
formal statement from WPB’s chem 
icals branch in mid-October warning 
the industry that it must not rely 
cn a continued supply of containers 
using critical materials just because 
adequate substitutes have been devel- 
oped, and suggesting redoubled efforts 
to find such substitutes quickly. Esti- 
mates indicate a shortage of 30,000 
tons of steel drums for the fourth 
quarter of the year on an unrestricted 
use basis. 

Coincident with WPB’s action, the 
Office of Price Administration an- 
nounced that except in special or 
unusual instances, upward adjustment 
of ceiling prices to permit producers 
to pass on to consumers increases in 
container costs would not be author 
ized. Shippers, OPA said, must thor 
oughly investigate the possibilities of 
using less expensive containers before 
seeking a price increase on the ground 
of having to switch to containers cost 
ing more than steel, An _ instance 
where OPA has granted relief from 
“substantial hardship,’ however, in 
volves several manufacturers of sweep 
ing compounds who switched from 
steel to plywood at a 100 percent in 
crease in packaging costs. 

The staff of William M. Jeffers, the 
WPB rubber czar, took shape during 
October with the appointment of the 
principal administrative and technical 
assistants. Deputy Director in charge 
of all technical aspects of the synthetic 
rubber program is Col. Bradley Dewey. 

Working with Col. Dewey are E. B. 
Babcock, chief chemist for Firestone 
Tire & Rubber Co.; L. D. Tompkins, 
vice-president of U. 8S. Rubber Co.; 
Dr. E. R. Gilliland, professor of chem 
ical engineering at M. I. T.; W. L. 
Campbell, vice-president of American 
Machine Defense Corp. and consultant 
te the Army QMC; Morehead Patter- 
son, president of American Machine 
Foundry Co., and Ray P. Dinsmore, 
manager of development for Goodyear 
Tire and Rubber Co. 
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Dr. Donald S. Frederick receives the gold medal, which together with 
$1,000 constitutes the John Wesley Hyatt Award, from Dr. Lyman 
Briggs, Director, National Bureau of Standards 


DR. FREDERICK WINS FIRST 
HYATT AWARD 


For his work in adapting transpar- 
ent, colorless acrylic plastics to the 
needs of American military aireraft, 
Dr. Donald S. Frederick of Rohm & 
Haas Co., Philadelphia, has received 
the first John Wesley Hyatt award to 
be made annually for outstanding con 
tribution to the plastics industry. The 
award was conferred on Dr. Frederick 
at a dinner in the Waldorf-Astoria in 
New York Oct. 30, the presentation 
being made by Dr. Lyman J. Briggs, 
director of the National Bureau of 
Standards and member of the Com 
mittee of Award. 

Prior to the successful development 
of large sections of Plexiglas, the 
methyl-methacrylate plastic used by 
Dr. Frederick and his associates, it was 
impossible to fabricate sections large 
enough to make bombing plane's 
“nose,” Now this material is used 
not only in those applications but alse 
to form cock pit enclosures, gun tu 
rets, broad windows, domes, and sin 
ilar parts In connection with Di 
Frederick’s work, new methods had to 
he perfected to make large, transpar 
ent sections accurately curved to con 
form to the contours of a plane. Sim 
ilarly, new fabricating methods were 
developed to form large two- and three 
dimensional curved dome sections thet 
would meet the high optical standards 
required 

This award, established by Hercules 
Powder Co. last year, Was named for 
John Wesley Hyatt, who is credited 
with having been the inventor in 1867 
of the first plastic—-a mixture of ni 
trocellulose and camphor out of which 
came the present-day celluloid. In win 
Frederick re 
ceived the Hyatt gold medal, designed 
by Paul Manship, and a check for 

Dr Frederick, who was bern No 
vember 13, 1910, at Hamilton, Ohio, 
received his bachelor’s 
Miami University in 193] 
ate work was done at the University 


ning this award, Dr 


degree from 
His gradu 


of Illinois where he received his mas- 
ter’s degree in 1932 and his Ph.D. in 
1934. Since that time he has worked 
for the Rohm & Haas Co., first in its 
research laboratories and then on semi 
plant production of Plexiglas. In 1936 
he was made sales manager of the 
plastics division, and since that time 
has also headed his company’s. teeh- 
nical sales and service forces. 

The Committee of Award consists 
of Mr. Richard F. Bach, Dean, Eduea- 
tion and Extension, Metropolitan Mu- 
seum of Art; Dr. Lyman J. Briggs, 
Direetor, U. S. Bureau of Standards; 
Dr. Karl Taylor Compton, President, 
Massachusetts Institute of Technology; 
Mr. Watson Davis, Director, Science 
Service: Mr. Erie Hodgins, General 
Manager, Time Magazine; Dr. Harry 
N. Holmes, President, American Chem 
ical Society; and Mr. Ronald Kinnear, 
President, Society of the Plastics In- 
dustry L. T. Barnette, former edi- 
tor, Modern Plastics Magazine, and 
now on the staff of the Hercules Pow 
der Co., 
the award committee and was replaced 
by William T. Cruse, executive vice 
president, Society of the Plastics In- 
dustry of New York. 


resigned the secretaryship of 


COMMITTEE NAMED TO AID IN 
WAR PLANT SAFETY PROGRAM 


An advisory safety committee, com 
posed of leaders in the field of acei 
dent prevention, has been established 
to assist the Army’s Services of Sup 
ply in its campaign for expansion and 
intensification of safety measures in 
installations and plants producing war 
materials. 

Members of the committee are: H. 
W. Heinrich, assistant superintendent, 
division, 
Hartford, 
chairman; Ernest W. Beck, supervisor 
of safety, United States Rubber Co., 
New York: and Ned H. 
vice-president and managing director 
of the National Safety Council, Chi- 
cago. 


The committee will act in an ad 


engineering and inspection 


Travelers Insurance’ Co., 


Dearborn, 
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Visory capacity to the Safety Section 
of the Internal Security Division, Of- 
fice of the Provost Marshal General, 
Services of Supply, which is charged 
with supervision of measures to elimi- 
nate accident hazards and unsafe prac- 
tices. It will assist in determining 
policies and procedures necessary to 
carry out this program, and will aid 
in unifying the efforts of all federal, 
state and private agencies. 


K. L. HANSEN NEW PRESIDENT OF 
AMERICAN WELDING SOCIETY 


At the annual meeting of the Amer- 
ican Welding Society held last month 
in Cleveland, K. L. Hansen of Milwau- 
kee was elected president for the en- 
suing year. Other officers chosen in- 
clude David Arnott, vice-president and 
chief surveyor, American Bureau of 
Ships, New York, first vice-president; 
Isaac Harter, vice-president, The Bab- 
cock and Wilcox Co., Barberton, Ohio, 
second vice president ; and O. B. J. 
Fraser, director of technical service, 
International Nickel Co., New York, 
treasurer. 


FOR PRODUCTION EXCELLENCE 


Among the compan’es which, in the past 
month, have been awarded the honorary 
Navy “E” and joint Army and Navy “E” 
burgee for exceeding all production expec- 
tations in view of the fac'lities at their com- 
mand, are included the chemical and explo- 
sives plants, the chemical! process industries 
and the chemical engineering equipment 
concerns listed below. Other process and 
equipment plants will be mentioned in these 
columns as the awards are presented to the 
individual plants. 


bk. Il. du Pont de Nemours & Co., Electro 
chemicals Department and the Chemical 
Service Plant, Niagara’ Falls. 

Eastman Kodak Co., Rochester, N. Y. 

B. F. Goodrich Co... Hood Rubber Co. Divi- 
sion, Watertown, Mass. 

E. B. Badger & Sons Co., Boston and Cam- 
bridge, Mass. 

Indium Corp. of America, Utica, N. Y. 
Texas Gulf Sulphur Co., New York, N. Y. 
Allegheny Ludlum Steel Corp.. Bracken- 
ridge, Pa., and Watervliet, N. Y. 
American Welding Co., Carbondale, Pa. 
Jessop Steel Co., Washington, N. Y 
Kennecott Wire & Cable Co., Phillipsdale. 
R. I 


Solvay Process Co., Hopewell, Va. 
Johnston Steel & Wire Co., Worcester, 
Mass. 
Parish Pressed Steel Co., Reading, Pa. 
(. M. Kemp Mfg. Co., Baltimore, Md. 
Bendix Aviation Corp., Eclipse-Pioneer 
Division, Philadelphia, Pa. 
Combustion Engineering Co., Inec., Hedges- 
Walsh-Weidner Division, Chattanooga, 
Tenn 
Lapp Insulator Co.. Le Roy, N. Y. 
Bonney Forge & Tool Works, Allentown, 
>a. 
American Optieal Co., Southbridge, Mass 
*Linde Air Products Co... New York. 
*Wickwire Spencer Steel Co., 
Mass. 

* Received Maritime Commission “M" 
Award. 


Palmer, 


METALLURGICAL ENGINEERING 


es 
; 
J 
| 


Mol. wt., 169. Crystallizing pt., 47.0°C. min. 
Appearance, purplish crystalline mass. Sug- 
gested uses: In resin compositions. In the 
manufacture of quinoline yellow type dye- 
stuffs. Can be substituted for aniline oil in 
some applications. 


O-NITRODIPHENYL, Technical 


Mol. wt., 199. Crystallizing pt., 34.5°C. min. 
Appearance, light yellow to reddish crystal- 
line solid. Suggested uses: Intermediate in 
chemical synthesis. May be partially reduced 
and rearranged to give 2,2’-diphenyl benzi- 
dine (NH,=1). Is useful in some applications 
as an alternate for substituted nitrobenzenes. 


i are 
four new Monsanto chemicals 
i vail- 
in full scale production, and 
rcial quantities. Full infor 
i request. 
tion will be supplied promptly = —— 
MONSANTO CHEMICAL CoMPANY;, 


South Second Street, St. Louis. 


Tue 


now 
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2-HYDROXY -3-METHOXY 
BENZALDEHYDE, Technical 


Empirical, formula, CgHgO,. Mol. wt. 152. 
Crystallizing pt., 40.0°C. min. Density, 120 
@ 50°C. Wt. per gal., 10 Ibs. Appearance, 
yellowish crystalline solid. Suggested uses: 
Anti-oxidant and intermediate in chemical 
synthesis. 


OCH3 


oul 
2, 3-DIMETHOXY BENZALDEHYDE, Technical 


Mol. wt., 166.0. Sp. gr. at 60°C., 1.117. We. 
per gal. 9.3 lbs. Crystallizing pt., 47.5°C. 
min. Almost completely soluble in sodium 
bisulfite. Appearance, yellowish brown fused 
crystalline mass. Suggested uses: Intermediate 
in chemical synthesis; perfume fixative. 


FOR EXCELLENCE—the Army-Navy 
“E” burgee, “represerting recognition by the 
Army and the Navy of especially moritorieus 
production of war materials,“ has been oweard- 
ed te Monsanto and replaces thé Navy 
first ewarded Monsanto December 31, 1941. 


MONSANTO 
CHEMICALS 


SERVING INDUSTRY...WHICH SERVES MANKIND 
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UNUSUAL 
New APPLICATIONS 
of AIR TABLES 


The Latest 
New Uses for the 


AIR FLOAT 
SEPARATOR 


For instance—mechanically 
reducing the cellulose content 
in cracked rubber from old 
tires . . . or removing silica 
from magnetite as a source of 
purer reduced iron. 


The fact is, the Air Float Sepa- 
rator will treat materials that no 
wet process can touch. That’s 
because it is far more sensitive 
to differences densities. 


Handles chemicals, ores, any 
dry material or mixtures of 
different weights. It speeds 


processing; handles larger sizes; 
reduces slime tonnage; needs no 
water; thus, can be located any- 
where, needing no special 


piping. 


® Laboratory samples tested 
and recommendations made 
on request. 


STEELE & STEELE, 


FOR BETTER PRODUCTS — FASTER 
ROCESS 


138—11 


BRITISH PRODUCERS INCREASE OUTPUTS OF EXPLOSIVES 
AND CHEMICALS ESSENTIAL FOR MILITARY USE 


Special Correspondence 


RODUCTION of chemicals for essen- 

tial purposes continues to increase 
in the British Isles, and while further 
restrictions on the manufacture of 
goods for civilian use are imposed 
month after month, the demands of the 
armed forces and vital industries are 
met in a satisfactory manner. In the 
House of Commons Sir Andrew Dun- 
can, Britain’s Minister of Supply was 
able to state that “it is a long time 
since the supply of explosives gave us 
any trouble. In no case, at the present 
time, is the filling of shells, bombs, or 
cartridges in any way limited by the 
supply of the principal explosives.” Of 
the total production of explosives in 
Great Britain something like 60-70 
percent is now produced in eight ord- 
nance factories which have thus become 
some of the biggest plant units in the 
chemical industry. But many of the 
raw materials for the manufacture of 
explosives are provided by private con- 
cerns, and these have met the demands 
made upon them to the full satisfac- 
tion of the authorities. 

The “Battle for Fuel” attracts much 
attention in the British chemical in- 
dustries which not only use large 
amounts of coal for fuel purposes but 
are interested in coal, shale and oil 
also as vital raw materials. Natural 
gas was not produced in Great Britain 
before the war, but the existence of 
certain deposits was established when 
the D’Arcy Exploration Co., a subsidi- 
ary of the Anglo-Iranian Oil Co., car- 
ried out a program of systematic pros- 
pecting in England and Scotland. Offi- 
cial consideration is now given to the 
possibility of utilizing the natural gas 
found then, and the yield of methane 
from some of these wells is said to 
be of an appreciable order. The main 
difficulty at present is the question 
whether it would pay to lay down pipe- 
lines from the wells to plants where the 
gas could be used. Meanwhile it has 
been suggested that methane gas might 
be produced in sewage works. The 
official attitude does not seem to be 
favorable to this suggestion, but in the 
changing conditions of today some 
attempt at the utilization of this source 
of energy may be made. . 

An interesting example of growing 
cooperation between coke-oven plants 
and gasworks is reported from Scotland 
where the Board of Trade ordered the 
gasworks of Glasgow, biggest town in 
the country, to take over the surplus 
cokeoven gas from the iron and steel in- 
dustries in the area. This arrangement 
is bound to bring considerable advan- 
tage to the Scottish iron industry and 
to reduce materially the demand for 
coal in Lanarkshire. Further headway 
in this direction may be made in other 
parts of the country. As far as the 
chemical industries are concerned, a 
change-over from coal to gas which 
seems to follow from such arrange- 
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ments is likely to increase the supply 
of important raw materials. Coal is 
the principal fuel material in the Brit- 
ish Isles, and it has always been argued 
by chemical producers that utilization 
of the fuel value in the form of manu- 
factured products after extraction of 
valuable raw materials for chemical 
processes is in the national interest. 
On the Continent the development 
has gone much farther. There are now 
large long-distance distribution systems 
in various parts of Germany, and 
while these create problems of their 
own and may be overdone, there is no 
doubt that much scope is still left for 
cooperation in British gas producing 
industries. The Low-Temperature Car- 
bonisation Ltd., the only company of 
its kind in England, reports that after 
having been compelled to work at only 
half capacity during the past year 
owing to a shortage of coal it views 
the outlook with more confidence since 
the Ministry of Fuel and Power has 
already given valuable assistance. 


Substitute Oils 


Some of the most important and 
most interesting substitutions have 
taken place in the field of vegetable 
oils. Groundnut and similar oils have 
taken the place of castor and olive oils 
in British textile dressing. A dressing 
soap may consist of little more than a 
soap made from groundnut oil and con- 
taining a large excess of the oil. 
Typical dressings for colored goods are 
5-12 parts of this textile soap, 150-200 
parts of dextrine, and 150-200 parts of 
magnesium sulphate (which often 
takes the place of lead sulphate). To 
give a glossy finish to fabrics 10 parts 
of soluble starch, 7 parts of glucose 
syrup, 1 part of paraffin or beeswax, 
1 part of palm kernel or coconut oil, 
and 2 parts of textile soap may be 
used. For white cotton goods a typical 
dressing consists of 50 parts of starch, 
30 parts of talcum or China clay, 5 
parts of barium or lead sulphate, 1 
part of soap, 2 parts of palm kernel 
oil, with a trace of ultramarine. 
Sodium and potassium soaps used for 
preliminary washes before fulling are 
now often made of whale oil fatty 
acids, though mainly for coarse goods. 
In some factories a fulling soap is 
made by acidifying the waste soapy 
water from other textile processes and 
distilling the fatty acids with a view 
to the elimination of unsaponifiable 
constituents. 

To economize in the use of valuable 
raw materials for the paint industry 
new standard specifications have been 
issued for water paints and distempers 
for internal use, for paints which may 
replace oil paints, and for other paint- 
ing work. Paint manufacturers have 
been advised to make use of antimony 
oxide for white paints, and China clay 
is now being employed on a larger 
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scale as a paint extender. One of the 
leading firms is marketing a new anti- 
corrosion paint prepared from a waste 
product which yields a wax-like sub- 
stance with remarkable water-shedding 
properties. It is said that the new 
paint gives effective protection on any 
outdoor surface (iron, wood, stone, and 
concrete) and remains always elastic 
as it dries by evaporation of solvents 
and not by oxidation. It excludes 
water and moisture, and surfaces 
treated with it may, subject to tests 
now being carried out, be recoated with 
ordinary paint without danger of 
“bleeding”. The new paint does not 
contain any imported oil. 

An indigenous source of chrome ore 
for refractory bricks is now produc- 
ing at a substantial rate in the Shet- 
lands, chain of islands north of Scot- 
land. A quarry was opened there some 
years ago and has produced since about 
1000 tons of high-silica chrome ore con- 
sisting of an intimate mixture of 
chromite grains and serpentine gangue. 
In the manufacture of chrome-mag- 
nesite refractory bricks about 60-70 
percent of coarsely-crushed chrome ore 
(containing 10-20 percent Ci,O, 5-12 
percent Al,O,, 12-18 percent Fe,0,, 20- 
30 percent MgO, 25-45 percent Cr,0,, 
0-2 percent CaO) are mixed with 30-40 
percent of finely-ground dead-burnt 
magnesite moistened with 5 percent of 
water and molded in a hydraulic press 
under a load of 15,000 lb. per sq.in. 
The bricks, having been dried in a 
tunnel drier at 60° C, are fired at 
about 1400° C. in down-draught kilns 
of the beehive type. The results are 
said to compare very well with those 
obtained in a chrome-magnesite brick 
made from Greek chrome ore. 


Concentration of Production 


Certain sections of the British chem- 
ical industry are now largely regu- 
lated by the Ministry of Food. A 
scheme has been drawn up for the 
rationalization of the technical fat- 
producing and bone-using industries by 
the Ministry, and a new company 
styled Fabon Ltd. has been formed as 
a private company without share capi- 
tal. Its members—all the fat producing 
works in England and Wales—have 
been divided into two classes— 
“Nucleus” and “Dormant”. The former 
will carry on with their manufactur- 
ing activities, while the latter close 
down for the duration of the war. 
Similar arrangements have been made 
for many other sections of the chem- 
ical industries which are either hin- 
dered by raw material shortage or ex- 
cluded by the non-essential character 
of their products from making full use 
of their plants. The supply quota for 
cosmetics is now down to 20 percent of 
the figure shown for the year ended 
May 31, 1940. In order to encourage 
concentration it has been decided to 
allow firms which are domiciled in 
approved areas or have moved to these 
areas or which participate in satis- 
factory concentration schemes to pro- 
duce up to 50 percent of their former 
output. This is a very important con- 
cession and will certainly speed up the 
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Chemically Resistant Plastic Tubings 


HODGMAN 


SARAN TUBING by HODG.- 
MAN is a tough thermo-plastic 
specially made to replace stra- 
tegic materials. It is adaptable 
for use under high working 
and bursting pressures and is 
resistant to most chemicals. Its 
ease of handling makes it ex- 
tremely valuable in installa- 
tions requiring the transport of 
oil, gas and corrosive chemi- 
cals. 


Flare type FITTINGS make it 
possible to install a complete 
system with no more tools than 
a sharp knife and a screw type 
flaring tool. 


Sond COMPLETE INFORMATION 
O° SHEET AND FREE SAMPLE 
F HODGMAN RUBBER co. 


FRAMINGHAM, MASS. 
NEW YORK 


SAN FRANCISCO 
261 Fifth Avenue 412 South Wells St, 121 Second St. 


CENTRIFUGAL PUMPS 


Made in all types for all purposes GUARANTEED to meet the 
operating conditions for which they are sold! 


SPECIALISTS ON 


Frederick 


THE FREDERICK IRON & STEEL COMPANY, FREDERICK, MD. 
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The new Despatch heating principle applied to 


Hundreds of different chem- 
ical drying processes have 
been speeded up by using 
the new Despatch heating 
principle.* 


portant 


IN THE LABORATORY 
PILOT PLANT 
PRODUCTION PLANT 


Despatc 


principl 


MINNEAPOLIS 


How to apply quick, accurate 


DESPATCH. 


MINNESOTA 


chemical drying has definitely improved convec- 
tion type drying in many ways. *The most im- 


at the moment is that the Despatch 


system cuts drying time drastically (drying time 
has been cut as much as 80% in regular operating 
checks). Other important improvements include 
temperature control and absolute uniformity 
throughout the dryer. Speedy recovery of tem- 
perature after feeding a cold charge. Many other 


h features of design and construction 


assure better drying results for the chemical pro- 
cessor. Write today for Bulletin No. 105-A. Com- 
plete information on applying the Despatch 


e outlined. 


OMPANY 


methods in industrial chemical 


analyses, by means of the — spectroscove 


PTICAL methods valuable in organic and 
inorganic chemical analysis are presented 
in great practical detail in this book. Taking 
the point of view of the professional analyst, 
it discusses the theory essential to intelligent 


use of the methods, describes the important 


OPTICAL METHODS 
of CHEMICAL ANALYSIS 


By Thomas R. P. Gibb, 


Chemistry, Massachusetts 


Instructor in Analytical 
Institute of Technology 
INTERNATIONAL CHEMICAI 


382 pages, 6x9, 300 illustrations, $5.00 


“ HIS deta ! manual provides a complete work- 


SERIES 


ible introduction to optical methods of analysis, 
covering ie optical instruments of most value to 
the chemist It takes up ten of these, shows theo 


retical design and working features of each, tells 


used, and covers the analytical 


methods Helps the analyst to make an intelligent 

choice of alternative theds or to plan a workabk 
hod t fit } pa ular problem 

Speeds up routine and ntral analyses methods 

leseribed are those tat ffer great advanja f con 

tinu leterminat ometimes providing result ir 

1 few minutes that would require days by conventional 


methods 


10 days’ free examination 


Nephelometer 
Fluorometer 


Spectrograph 


Spectrophotometer Microscepe 
Turbidimeter Refractometer 
Colorimeter Polariscope 


types of instruments, and gives ex- 
plicit directions for their use in ap- 
plying a number of different analyti- 
cal methods. 


8 big chapters give facts and 
pointers on scores of topics such 
as: 


—scope, limitations, and advantages 
of the spectrograph 
—choice of spectroscopic equipment 
—photographic processing 
—quantitative spectroscopy 
—photoelectric spectrophotometers 
—infrared and Raman spectra 
—simplified theory of absorption 
spectra 
—use of the Duboscq Colorimeter 
—calculations of fluorophotometry 
—measurement of refractive index of 
liquids 
—fluorescence microscopy 
-—measurement of crystal angles 
—use of the polarizing microscope 
—computations of polarimetry 


McGraw-Hill Book Co., Inc. 
330 W. 42nd St.. N.Y 

Send me Gibbs—Optical Methods of Chemical 
Analysis for 10 days’ examination on approval 
In 10 days I will send $5.00 plus few cents 
postage or return book postpaid (Postage paid 
on cash orders.) 


Name 

Addres 
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process of concentration which the au- 
thorities favor both 
labor because the 
used to 
It is clear that 
tionalization 


because it sets 
factory 
purpose. 
concentration and ra- 


free and 
space can be better 
more and 
more importance as compared with the 


must assume 
quota system proper which may help 
to distribute the burden of war fairly 
over entire industries but in itself does 
net solve the resulting problems. 

manufac- 
turers are called upon to help in the 
utilization of herbs and 
drugs collected under government aus- 


Once again fine chemical 


indigenous 


pices. The output of vitamin ¢ 


rations is expected to be 


prepa- 
larger this 
vear than ever before, but this will be 
necessary in view of the curtailment of 
normal food imports. 
a shortage of vitamin preparations is 
enuticipated. in particular the supply 
of vitamin A gives 


In some respects 


cause for some 
concern, 

means of 
with 


increased interest lately, and some im- 


Powder metallurgy as a 
saving critical metals has met 
portance is attached to the possibility 
of economizing in the use of tin for 
solders, bearings and alloys by the use 
ot powders and pastes. Tin powder 
is produced by atomization, precipita- 
tion (with scrap zine from a stannous 
chloride solution) and 


tion, but coarser powders may also be 


elect ré si 


obtained by pouring the molten metal 
through a screen and allowing the glo- 
bules to solidify or by heating and 
hammering tin with a comparatively 
large addition of lead. The advantage 
of tin solder pastes prepared from pure 
(like 


is that they can 


tin powder and powdered flux 
ammonium chloride) 
he evenly distributed over the heated 


metal surface. 


SULPHUR PRODUCTION SETTING 
NEW RECORD THIS YEAR 


Based on returns for the first eight 
months of the year, a new record is 
in the making for production of sul- 
phur. The Bureau of Mines 
production for the Jan.-Aug. 
this vear at 2,379,137 long tons com- 
pared with 1,902,234 long tons for the 
like period of 1941. 
an increase of about 25 


reports 
peri ul 


This represents 
pereent al- 
though shipments from mines showed 


a gain of only 9 percent, the totals 
heing 2,332,777 long tons for 1942 


and 2,141,878 long tons for 1941. Pro- 
ducers stocks of sulphur at mines in 
transit, and in warehouses were built 
up from 4,685,843 jong tons on Jan. 
1 to 4.927.673 long tons on Aug. 31. 


Production and Mine Shipments of 
Sulphur 


(Long Tons) 


Production Mine Shipments 
141 141 142 


gan. .. [33.391 297.019 213,319 211,307 
Feb. 213.701 263,141 171,484 174,157 
Mar. ... AST 277829 139,608 330.300 
Apr. 274,250 253,085 
May 337.056 289,062 312.959 
June 207.347 329,427 386.254 
July 341.055 372006 
Aug. 201.025 383.114 


2.879137 2141878 2322.777 
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GERMAN CHEMICAL CORPORATIONS RAISE CAPITAL STOCK 
TO AVOID EXCESS DIVIDEND TAXES 


Special Correspondence 


Eprror’s Nore: Cut off from direct cor- 
respondence with all except a few for- 
eign sources in neutral countries, these 
notes interpret recent developments in 
continental Europe as reported in pub- 
and official documents re- 
the United States. These 
monthly letters, prepared in this coun- 
try, will be continued only so long as 
pertinent material of interest to Amer- 
ican chemical industry is available for 
our comment and interpretation. 


lications 
ceived in 


“corrections” of German 
corporations averaging 20 percent 
have recently raised total capital of 
stock companies (A.G.’s or Aktienge- 
sellschaften) by 3,000 million RM from 
21,500 million RM. This increase re- 
flects attempts to avoid paying the ex- 
cess dividend tax, and, in the case of 
some of the larger companies, increased 
German holdings in oecupied territo- 


ries. The latter trend started in 1935 
and was accelerated since 1940, 
(m the other hand, foreign capital 


invested in German enterprises has 
long been paralyzed by currency 


other 


and 
In 1935, 16 percent 
of the total nominal corporate capital 
in the German chemical industry was 
held abroad as against an average of 
only 7.5 percent for all 
dustry. At that time U.S. 
represented with 98 
15 companies, Belgian 
with 58 million RM, 
53 million RM, 
million RM, 
million RM. 

For the year ending December 31, 
1941, into line with the new 
dividend and capital stock laws, I.G. 
Farben, the largest German stock com- 
pany, watered its stock by 25 percent, 
bringing its total common stock from 
900 million RM to 1,125 million RM. 
Each 1,000 RM share was watered up 


restrictions. 


German in- 
capital was 
RM in 
in 2 companies 
British in 7 with 
Dutch in 10 with 48 
and Swedish in 4 with 2 


to come 


to 1,250 RM. Dividend payments, how- 
ever, remained unchanged in reality 


since the dividend rate was lowered 
from 8 percent in 1940 to 6 percent in 
1941. In the meantime, another 235 
million RM of stock has been author- 
ized—presumably in large part to 
cover new holdings—so that the total 
1.G. Farben stock (including 40 mil- 
lion RM preferred shares) now stands 
at 1,400 million RM. 
Although capitalization is 
Ways an accurate 


not al- 
index of the extent 
of operations of corporations in Ger- 


this does leave other 


many, companies 
far behind. Even after capital “cor- 
rection,” or “Aufstockung,” as it is 
called, the huge steel concern Verei- 


nigte Stahlwerke A.G., Dusseldorf, has 
a capitalization of only 460 million 
RM, Siemens and Halske electric con- 
cern 400 million RM. Capital stock 
of Friedr. Krupp A.G., Essen, is only 
160 million RM, although this by no 
means represents the true size of this 
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company. Incidentally, 
of directors 
Schmitz, new 
ben. 


Krupp’s board 
includes Dr. Hermann 
president of I.G. Far- 


I. G. Activities 

The role of I. G. Farben in bilateral 
talks between the Reich and South- 
eastern European industrialists is re- 
flected in the announcement that Dr. 
Max Idgner, I.G. is to head 
the important chemical 
mittee 
general 


treasurer, 
com- 
German-Hungarian 

(which he also 
heads) in the Reichsgruppe Industrie. 
In cooperation with 


special 
within the 
committee 


Hungarian coun- 
terparts in Budapest, this committee 


is responsible for collecting and ex- 
changing information and carrying out 
interstate planning the 
field. 

Direct collaboration 
and the Hungarian 
in the fact that at the begin- 
1942, “Chinoin,” leading Hun- 
garian manufacturer of pharmaceuticals 
and fine chemicals, in) which British 
capital was at one time heavily in- 
terested, and I.G. were reported to be 
negotiating for the joint organization 
of a Spanish company to convert semi- 
finished products manufactured — by 
these two companies to eliminate com- 
petition in the Spanish market. Pre 
sumably agreements have been reached 
concerning other markets as well. 

Spain in the past has had to import 
up to 90° percent of its 
quirements. Since these are now large- 
ly unobtainable, 1.G. Farben is reported 
to be installing for the account. of 
Spanish steel interests, an ammonium 
sulphate plant. If completed in 1943 
as scheduled, it should be able to sup- 
ply 30 percent of Spain’s nitrogen re- 
quirements. The effect of the present 
shortage of fertilizer in Spain is seen 
in reports that this year’s orange crop 
is way below normal, 


chemical 


between 1.G. 
chemical industry 
is seen 


ning of 


fertilizer re 


and Spain's rice 


crop, Which has been as high as 1.5 
million tons, reached only 700,000 tons 
in the 1941-42 agricultural year. At 


El Pinar, construction has begun on a 
plant with a 200,000 ton annual ¢a- 
pacity to produce superphosphates and 
sulphuric acid, 

Spain is also reported to be process- 
ing more pyrites into sulphuric acid at 
home, partly because the transporta- 
tion difficulties handicap pyrites  ex- 
ports. Processing of pyrites at home 
should — permit small 
amounts of byproduct arsenic and cop- 


recovery of 


per, badly needed to make insecticides. 
Spanish copper requirements amount to 
around 30,000 tons a year. 
production since the civil war has 
averaged only 5,000 tons a year, and 
it is hoped to raise production to about 
10,000 tons in 1942. 

The Reich is pushing copper produe- 
tion in the former French-owned Bor 
copper mines in the Serb part of Yugo- 
slavia, where plans are also under- 
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FOR WAR INDUSTRIES 


Robinson Engineers are at your service! Avuil yourself 
of their experience and of the facilities of our modern 
testing laboratory. Illustrated catalogs on request for 


any “Unique” equipment. 


“Unique” Tooth 

ial grade steel! 

Heovy- duty balance wheel carries 
shock !ood. 


“Unique” Jr. Disc Grinder. Built-in 
direct-drive motor. Shown equipped 
with jacket for hot or cold woter or 
steom and mounted on steel base. 


>, Tumbli Prism Mix- 
Driven by rhead motor. 
ih For powders that 


cannot stand much itation. 
All-steel welded frame. 


“Unique” Gyro-Sifter. Mo- 
tor driven. With telescopic 
hopper for efficient, contin- 
vous feeding of dry powders. 


“Unique” Mix- 
er. All-steel weld- 
ed... extra large. 

Equipped with cold 
woter jacket, mixing inlet 

end two inspection doors. 
Solid stainiess steel! construction. 


Firms with war contracts have immediate priority on 
our complete engineering and manufacturing facilities. 


ROBINSON MANUFACTURING COMPANY | 


WORKS: MUNCY, 


30 CHURCH STREET, NEW YORK 
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MEET ALL OPERATIN 


LININGS AND 
TILE TANKS 


PROCESS INDUSTRY 
REQUIREMENT 


For 58 years STEBBINS has 
specialized in corrosion and 
acid resisting linings designed 
to meet specific operating con- 
ditions encountered in process 
plants. Our installations have 
covered a wide variety of 
equipment designed for suc- 
cessfully handling acid, alkali 
and corrosive liquids, gases 
and vapors. They range from 
acid accumulators to washer 
vats and from pickling and 
plating tanks to acid towers. 
This varied experience can 
save you much time and head- 
aches in your present day 
problems of quick expansion 
and the necessity for uninter- 
rupted production schedules. 


G CONDITIONS . . . 


Complex problems presenting 
varying conditions which make 
either one or the other lining 
available unsuitable for the job 
are solved by engineering and 
construction teamwork. For in- 
stance, the blow-pit at left re- 
quired two kinds of special 
STEBBINS linings to resist the 
action of multiple operations. 


AND ASSURE LONG LIFE & LOW MAINTENANCE 


These tile tanks represent an 
economical and satisfactory so- 
lution to many storage prob- 
lems. They will last for years 
and should require no mainte- 
nance outside of a periodical 
cleaning. Semtile Tanks are 
designed for durability and 
cleanliness. In the storage and 
handling of neutral or mildly 
corrosive solutions, sludges 
and pulps, Semtile Tanks are 


performing an outstanding industrial service. 


Stebbins Engineering and Manufacturing Company 
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way to recover sulphur as a byproduct 
from copper ores. In the Croat areas 
of Yugoslavia German industrialists of 
Berlin and Duisburg have an interest 
in the Montan Handels A.G., a com- 
pany recently capitalized at 500,000 
RM in Zagreb (Agram) to trade in 
mining and smelting products and vari- 
ous fertilizers. In March 1942 the 
Chemische Fabrik A.G. was formed in 
Agram by a Croat group and the Ve- 
rein fuer Chemische und Metallurgische 
Produktion, Prague, leading Czech 
company, to produce copper sulphate, 
sulphuric acid, superphosphate, and 
other fertilizers in this area. 

Another important Croat agricul- 
tural corporation recently formed is 
the Zuckerversorgungs Gesellschaft Se- 
cerna A.G., capitalized at 50 million 
kuna, around which it is intended to 
build up a beet sugar industry capable 
of producing 30,000 tons sugar a year. 

Beet sugar growers are the only per- 
sons eligible to use Chilean sodium 
nitrate in Sweden, where fertilizer ra- 
tioning is now in effect. 80 to 85 per- 
cent of the 1940-41 supplies are being 
furnished in the year 1941-42. Each 
sugar beet grower who has contracted 
with the Swedish state sugar manu- 
facturing monopoly can purchase 4() 
kilograms sodium nitrate for each hec- 
tare (2.47 acres) in sugar beets. 

Denmark, after experimental pro- 
duction of alcohol from sugar beets, is 
planning to double output this year. 
Sugar beets are stated by the Danes 
to be cheaper for this purpose for 
them than potatoes and should event- 
ually furnish the bulk of raw mate- 
rials needed in Danish alcohol fac- 
tories. 

Germany fermented “melasse” sugar 
beet residues as a source of glycerine 
when supplies ran low in World War 
I. Undoubtedly, in addition to syn- 
thetic glycerine and ethylene glycol 
production, this same source is being 
used by the Reich again in this war. 
The shortage of imported oil bearing 
seeds which formerly supplied 90 per- 
cent of the Reich’s technical fat re- 
quirements has sharply lowered the by- 
product output of glycerine from soap 
production. Before the outbreak of 
the war, Germany’s glycerine produc- 
tion was stated to be only 12,000 tons 
a year. 

An alcohol source of growing im- 
portance is wood sugarization. At pres- 
ent there are believed to be over 20 
wood sugarization plants in operation 
in the Reich. In addition to yielding 
alcohol, their output is being used 
more in an attempt to supply part of 
the huge deficit in cattle fodder in 
western Europe. 


Cellulose Supplies 


That the Reich’s supplies of wood 
and cellulose are inadequate for all 


| uses—partly because of transport dif- 


ficulties but also because of increased 
demands for wood for mining opera- 
tions and building bridges and fortifi- 
cations in military areas—is evident 
from a recent decision to cut down the 
size of newspapers and magazines to 
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save wood pulp in the Reich. The 
Reich’s wood consumption in 1938 was 
69 million cubic meters and has in- 
creased greatly in the meantime, espe- 
cially as a result of growing pro- 
duction of synthetic fibers and other 
products requiring wood as a raw 
material. 

The intensification of mining even 
before the outbreak of the war raised 
the Reich’s requirements for mine tim- 
bers from 3 million cubie meters in 
1933 to 10 million cubic meters in 1938. 
In the same period, wood for burning 
purposes was cut down from 18 mil- 
lion to 14 million cubic meters. 


CRITICAL OCCUPATIONS IN 
PRODUCTION OF CHEMICALS 


The War Manpower Commission has 
certified that production of chemicals 
and allied products is an activity essen- 
tial to the support of the war effort. 
It has listed occupations in the produc- 
tion of chemicals which require a 
reasonable degree of training, qualifi- 
cation, or skill to perform the duties 
involved. The list is as follows: 


Accountant, cost 

Bacteriologist 

Biologist 
Immunologist 
Nematologist 
Parasitologist 
Pathologist 

Blacksmith 

Bleacher operator 

Bricklayer, ref. 

Callendar operator 

Carpenter, maintenance 

Centrifuge operator 

Chemical operator 
(A title covering workers who actually 
operate equipment that requires the ex- 
ercise of independent judgment, exten- 
sive responsibility for product or equip- 
ment, and the application of acquired 
skill, such as, autoclave operator, ace- 
tylator operator, still operator. It does 
net include “operators” who tend equip- 
ment in accordance with specific in- 
structions, such as contact acid operator 
or drum filler.) 

Chemist 

Coppersmith 

Double-rolling-mill operator 

Dialyzer operator 

Electrician 

Engineer, prof. and tech. 

Engineer, power house 

Entomologist 

Filterman, paraffin 

Fire chief 

Foreman, chemical operatious 

Gas-producer man 

Glass blower 

Glycerin refiner 

Instrument repairman 

Lead burner 

Lubricating oil treater 

Machine fixer, rayon 

Machinist 

Manager, emp. and personnel 

Manager, production 

Manager, traffic 

Master mechanic 

Mechanic, maintenance 

Molder, plastics 

Oxygen-plant operator 

Pharmacist 

Physicist 

Pipe fitter 

Processman, rayon 

Rubber coverer 

Sheet-metal worker 

Soap maker 

Spinning-bath man 

Tool-and-die maker 

Viscose blancher 

Welder 

Yardmaster 
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COMPLETE RESPONSIBILITY for DESIGN & CORRE 


CHOICE OF MATERIALS 


Complete confidence can be 
placed in the STEBBINS organ- 
ization’s ability to correctly 
design, choose the correct mate- 
rials and properly construct 
any installation requiring cor- 
rosion resisting linings. We 
have a wide range of materials 
available, most of which are 
our own exclusive formulae. 
Our well-equipped research 
department is constantly en- 
gaged in checking new mate- 
rials for corrosion resistance 
and in the development of 
improved lining materials and 
installation methods. 


T 


EXPERT INSTALLATION BY SKILLED WORKMEN 


STEBBINS workmen are espe- 
cially trained in the installation 
of these corrosion resisting lin- 
ings. They are conscientious 
craftsmen with many years of 
experience in this type of spe- 
cialized work and fully realize 
the high quality of construction 
necessary for long life and 
maximum operating efficiency. 


UNQUALIFIED GUARANTEE ON EVERY JOB 


Whether it’s a new installation, 
a relining or a repair, all work 
done by STEBBINS carries an 
unqualified specific guarantee 
of complete satisfaction which 
is backed by STEBBINS envi- 
able performance record. 
Today, you can't afford 
“down-time” to repair or re- 
place improperly designed and 
installed linings. Never was it 
more important to remember: 


“SEMCO” quality is real economy. 
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Charles G. Meier 


 CuarLes G. Meter, for nearly twen- 
ty years associated with the U. S. Bu- 
reau of Mines has been named to the 
supervisory staff of Battelle Memorial 
Institute, Columbus, Ohio. He will 
direct and correlate an enlarged pro- 
gram of fundamental research and will 
serve as advisor and consultant to the 
Institute’s war research for the gov- 
ernment and industry. Before joining 
the Battelle staff Mr. Meier was super- 
vising research engineer of the Pacific 
Experiment Station, U. S. Bureau of 
Mines at Berkeley, Calif. where he had 
been in charge of the Bureau’s funda- 
mental research program. Prior to 
that time he was research fellow and 
subsequently assistant director of re- 
search at the University of Utah. Bar- 
lier he held industrial positions with 
The Carborundum Co., Niagara Falls, 
N. Y¥. and the Phelps Dodge Corp., 
New York City. 


+ ArtHur S. BLsSENBAST, vice presi- 
dent of Johns-Manville Sales Corp. and 
head of the company’s filter aids and 
filter department was honored recently 
at a luncheon which marked his com- 
pletion of 25 years with Johns-Man- 
ville. Mr. Elsenbast is a graduate of 
Cornell University and was vice presi- 
dent of the Celite Co. when that con- 
cern became a part of Johns-Manville. 


+ Estner A. ENGLE has accepted a po- 
sition with the Technical Service Divi- 
sion of Commercial Solvents Corp., 
Terre Haute, Ind. The duties of this 
division include the introduction of 
the company’s new products and the 
preparation of technical literature. Be- 
fore joining the Commercial Solvents 
staff Miss Engle was head of the chem- 
istry department of Cedar Crest Col- 
lege, Allentown, Pa., a position she had 
occupied for the past 14 years. She 
received an A.B. degree from the Uni- 
versity of Illinois, a B.S. from Tlinois 
Wesleyan University and an M.A. from 
Columbia University and has done 
further post-graduate work. 


D. E. Pierce 


#D. E. Pierce is now chief engineer 
of the Engineering Department of 
General Aniline Works. Mr. Pierce 
will have charge of engineering work 
at both the Grasselli, N. J., and Rens- 
selaer, N. Y., dye plants of the com- 
pany. He resigned from Charles Len- 
nig and Co. several months ago to join 
the dye firm. 


+ Haro_p B. CALDWELL, vice president 
of Swenson Evaporator Co., has recent- 
ly been given the additional responsi- 
bility of district manager of the Whit- 
ing Corp. in New York. 


+ Ropert VAN IpDERSTINE, formerly 
with the Barrett Division of Allied 
Chemical and Dye Corp., has _ been 
appointed a field representative for the 
Pfaudler Co., Rochester, N. Y. Mr. 
Van Iderstine is a graduate chemical 
engineer with degrees from Columbia 
University and the Polytechnic Insti- 
tute of Brooklyn, N. Y. Other new 
representatives of this company are 
John A. Pontius, formerly with the 
York Ice Machinery Corp., and K. J. 
Lambert, formerly with Cherry-Bur- 
rell Corp. 


+James H. chief chemist of 
the Pulp and Paper Division, National 
Oil Products, Harrison, N. J., has 
been commissioned a first lieutenant 
in the Chemical Warfare Service. 


#D. C. Davis, assistant professor of 
chemical engineering at Wayne Uni- 
versity, and now research and develop- 
ment mathematician for the Michigan 
Alkali Co., Wyandotte, Mich., will 
continue the college credit and war 
training courses in nomography and 
empirical equations offered by Wayne 
in the evening. 


+ Joseru RopirscHeK has been engaged 
by The United States Stoneware Co. 
to take charge of their ceramic re- 
search program. He will make his 
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headquarters at Tallmadge, Ohio. Dr. 
Robitschek has had many years of ex- 
perience in the production of chemical 
stoneware and refractory materials in 
the leading ceramic manufacturing 
plants in Czechoslovakia, Belgium, 
France and Germany. 


+ AnpREW H. PHELPS has been elected 
vice president of the Westinghouse 
Electric & Manufacturing Co. Mr. 
Phelps joined Westinghouse in Janu- 
ary, 1937, coming from the McGraw- 
Hill Publishing Co. where for seven 
years he served as sales manager and 
director of public relations. He was 
connected with the U. 8S. Chamber of 
Commerce for ten years having charge 
of all district offices and the field forces. 
In 1919, he served as executive secre- 
tary of the International Trade Con- 
ference in Washington. 


+ Ratpu R. WENNER has resigned from 
the General Aniline & Film Corp. to 
accept a position with the Thomas & 
Hochwalt Division of Monsanto Chem- 
ical Co. He will be located in Day- 
ton, Ohio. 


+ VirciL has recently joined 
the research staff of Commercial Sol- 
vents Corp., at Terre Haute, Ind. Mr. 
Tweedie received the B. S. degree from 
the University of Missouri and prior 
to assuming his prsent position was 
doing graduate work at that institu- 
tion. 


+R. G. Verpieck has joined the re- 
search and development department of 
Westvaco Chlorine Products Corp. Dr. 
Verdieck is a graduate of the Chemis- 
try Department, St. Louis University. 
Another recent addition to the depart- 
ment is William C. Eastin, a graduate 
of the Chemistry Department, Univer- 
sity of California. 


GrorGE M. has left the 
University of Maryland to join the 
chemical engineering faculty of Michi- 
gan College of Mining and Technology 
at Houghton, Mich., as associate pro- 
fessor. 


Anson R. KENDALL has accepted a 
position as assistant professor of 
chemistry at Michigan College of Min- 
ing and Technology at Houghton, Mich. 
Dr. Kendall was formerly professor of 
chemistry at Dakota Wesleyan Univer- 
sity, Mitchell, S. Dakota. 


+ Ernest R. Epperson has been named 
research instructor in the department 
of chemistry and chemical engineering 
at Michigan College of Mining and 
Technology. Mr. Epperson comes from 
Missouri State Highway Department, 
Bureau of Materials and Tests. 


+ Ropert C. Sessions of the consult- 
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Charles G. Meier 


CHARLES G. for nearly twen- 
ty years associated with the U. S. Bu- 
reau of Mines has been named to the 
supervisory staff of Battelle Memorial 
Institute, Columbus, Ohio. He will 
direct and correlate an enlarged pro- 
gram of fundamental research and will 
serve as advisor and consultant to the 
Institute’s war research for the gov- 
ernment and industry. Before joining 
the Battelle staff Mr. Meier was super- 
vising research engineer of the Pacific 
Experiment Station, U. S. Bureau of 
Mines at Berkeley, Calif. where he had 
been in charge of the Bureau’s funda- 
mental research program. Prior to 
that time he was research fellow and 
subsequently assistant director of re- 
search at the University of Utah. Dar- 
lier he held industrial positions with 
The Carborundum Co., Niagara Falls, 
N. Y. and the Phelps Dodge Corp., 
New York City. 


+ ArtHur S. ELSENBAST, vice presi- 
dent of Johns-Manville Sales Corp. and 
head of the company’s filter aids and 
filter department was honored recently 
at a luncheon which marked his com- 
pletion of 25 years with Johns-Man- 
ville. Mr. Elsenbast is a graduate of 
Cornell University and was vice presi- 
dent of the Celite Co. when that con- 
cern became a part of Johns-Manville. 


+ Estner A. ENGLE has accepted a po- 
sition with the Technical Service Divi- 
sion of Commercial Solvents Corp., 
Terre Haute, Ind. The duties of this 
division include the introduction of 
the company’s new products and the 
preparation of technical literature. Be- 
fore joining the Commercial Solvents 
staff Miss Engle was head of the chem- 
istry department of Cedar Crest Col- 
lege, Allentown, Pa., a position she had 
occupied for the past 14 years. She 
received an A.B. degree from the Uni- 
versity of Illinois, a B.S. from Tlinois 
Wesleyan University and an M.A. from 
Columbia University and has done 
further post-graduate work. 


D. E. Pierce 


#D. E. Pierce is now chief engineer 
of the Engineering Department of 
General Aniline Works. Mr. Pierce 
will have charge of engineering work 
at both the Grasselli, N. J., and Rens- 
selaer, N. Y., dye plants of the com- 
pany. He resigned from Charles Len- 
nig and Co. several months ago to join 
the dye firm. 


+ B. CALDWELL, vice president 
of Swenson Evaporator Co., has recent- 
ly been given the additional responsi. 
bility of district manager of the Whit- 
ing Corp. in New York. 


+ Rosert IpeRsTINE, formerly 
with the Barrett Division of Allied 
Chemical and Dye Corp., has _ been 
appointed a field representative for the 
Pfaudler Co., Rochester, N. Y. Mr. 
Van Iderstine is a graduate chemical 
engineer with degrees from Columbia 
University and the Polytechnic Insti- 
tute of Brooklyn, N. Y. Other new 
representatives of this company are 
John A. Pontius, formerly with the 
York Ice Machinery Corp., and K. J. 
Lambert, formerly with Cherry-Bur- 
rell Corp. 


James H. Frirz, chief chemist of 
the Pulp and Paper Division, National 
Oil Products, Harrison, N. J., has 
been commissioned a first lieutenant 
in the Chemical Warfare Service. 


+D. C. Davis, assistant professor of 
chemical engineering at Wayne Uni- 
versity, and now research and develop- 
ment mathematician for the Michigan 
Alkali Co., Wyandotte, Mich., will 
continue the college credit and war 
training courses in nomography and 
empirical equations offered by Wayne 
in the evening. 


+ Joseru RopirscHek has been engaged 
by The United States Stoneware Co. 
to take charge of their ceramic re- 
search program. He will make his 
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headquarters at Tallmadge, Ohio. Dr. 
Robitschek has had many years of ex- 
perience in the production of chemical 
stoneware and refractory materials in 
the leading ceramic manufacturing 
plants in Czechoslovakia, Belgium, 
France and Germany. 


+ Anprew H. PuHetrps has been elected 
vice president of the Westinghouse 
Electric & Manufacturing Co. Mr. 
Phelps joined Westinghouse in Janu- 
ary, 1937, coming from the McGraw- 
Hill Publishing Co. where for seven 
years he served as sales manager and 
director of public relations. He was 
connected with the U. 8. Chamber of 
Commerce for ten years having charge 
of all district offices and the field forces. 
In 1919, he served as executive secre- 
tary of the International Trade Con- 
ference in Washington. 


+ Ratpu R. WENNER has resigned from 
the General Aniline & Film Corp. to 
accept a position with the Thomas & 
Hochwalt Division of Monsanto Chem- 
ical Co. He will be located in Day- 
ton, Ohio. 


+ Tweepre has recently joined 
the research staff of Commercia! Sol- 
vents Corp., at Terre Haute, Ind. Mr. 
Tweedie received the B. S. degree from 
the University of Missouri and prior 
to assuming his prsent position was 
doing graduate work at that institu- 
tion. 


+R. G. Verpreck has joined the re- 
search and development department of 
Westvaco Chlorine Products Corp. Dr. 
Verdieck is a graduate of the Chemis- 
try Department, St. Louis University. 
Another recent addition to the depart- 
ment is William C. Eastin, a graduate 
of the Chemistry Department, Univer- 
sity of California. 


+#GrorGe M. Macnwart has left the 
University of Maryland to join the 
chemical engineering faculty of Michi- 
gan College of Mining and Technology 
at Houghton, Mich., as associate pro- 
fessor. 


Anson R. KENDALL has accepted a 
position as assistant professor of 
chemistry at Michigan College of Min- 
ing and Technology at Houghton, Mich. 
Dr. Kendall was formerly professor of 
chemistry at Dakota Wesleyan Univer- 
sity, Mitchell, S. Dakota. 


+ Ernest R. Epperson has been named 
research instructor in the department 
of chemistry and chemical engineering 
at Michigan College of Mining and 
Technology. Mr. Epperson comes from 
Missouri State Highway Department, 
Bureau of Materials and Tests. 


+ Ropert C. Sessions of the consult- 
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ing engineering firm of Sessions & Ses- 
sions, Cleveland, Ohio, has been ap- 
pointed chief engineer of the Brown 
Fintube Co., Elyria, Ohio. 


ment of Chemical Engineering of Johns 


Hopkins University has recently been 
RD appointed on the Board of Economic 
Warfare. Dr. Bonilla is on an extensive 


trip in Brazil. He received his gradu- 
ate degree from the Electrochemical 
Department of Columbia University. 


+ Wittarp F. Scnrorper, formerly of 
Kimberly Clark Corp., Kimberly, Wis., 
‘s now employed as control chemist for 
Rayonier, Ine., Fernandina, Fla. 


+ JouN CAMPBELL is now research di- 
rector for the Union Bag & Paper Co., 
Hudson Falls, N. Y. He was formerly 
with Reynolds Metals Co. 


@ ALEXANDER WILSON, formerly chief 
of the Field Division Office of the 
Chief of Chemical Warfare Service, 
has been assigned to duty as command- 
ant, Chemical Warfare School, Edge- 
wood Arsenal, Md. General Wilson 
was born in Farmington, Mo., in 1886. 
He attended the U. S. Naval Academy, 
from which he resigned in 1908. He 
Was commissioned a second lieutenant 
in the regular army on Feb. 11, 1911, 
promoted to the rank of permanent 
colonel, Dec. 1, 1939, and to brigadier 
general (temporary) Jan. 30, 1942. 
General Wilson served in France in 
1918 with the 352nd Infantry, return- 
ing to the United States in May, 1919. 
| He is a graduate of the Army School 
| of the Line and the Army Artillery 
| School, both conducted in France dur- 
| ing 1918-19; the Motor Transport 
School, Camp Holabird, Md.; the Com- 
mand and General Staff School; the 
Army War College and the Chemical 
Warfare School. 


The illustration above shows workman pointing to one of Wasrs, formerly acting 
the intake stations where the zinc ore dust which rises from» Chemical Warfare Service rengr 
the ore conveyor belt is drawn into the large pipe line and the Field Division Cay By 
back into the reclaiming station. The dust recovered each « ton 


year is worth a considerable sum. This DRACCO Dust missioned temporary first liewten- 


ant in the Sanitary Corps in 1917 and 


: Control installation is responsible for better working con- «first lieutenant in the 
7 fare Service of the regular army in 
ditions and has improved the general efficiency of the — 1920. General Waitt was promoted to 


the rank of permanent lieutenant col 
plant. It has saved many man-hours of labor. Remember, 
the United States on Feb. 1, 1942, ane 

—Dust ALWAYS causes a loss—DRACCO Dust Control =» Sept. 
| 13, 1942. Genera ‘aitt) served in 

ALWAYS saves money. France in I918 as chief gas office 
of the 94th Division and later with the 

29th Division He served as secretary 


Further Information write bad of the Chensiont Warfare School from 


x March, 1921, to January, 1924, and 
A ¢ Cc Cc r A T N from July, 1934, to August, 1935. 
General Waitt is a graduate of the 

4071 E. | 16th St., Cleveland, Ohio © New York Office, 130 W.-42nd St. Gas Defense School, conducted — in 


France: the Command and General 


|| PNEUMATIC CONVEYORS DUST COLLECTORS | 


School. 
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+ T. J. Ruoves, formerly engineer with 
Procter & Gamble Co., is now with 
the United States Rubber Co. as chief 
of product control in one of their 
munitions plants. 


Wim J. SIMPSON joins the en- 
gineering staff of Milton Roy Pumps. 
Mr. Simpson, a graduate engineer of 
Pennsylvania State College, and for 
several years design engineer for Bald- 
win Locomotive Works, Baldwin-South- 
wark Corp. and Brill Car Co., has 
joined the engineering staff of the 
pump company. 


+H. A. technical direc- 
tor of Kimberly-Clark Corp., Neenah, 
Wis., has been named by the War Pro- 
duction Board as a member of the 
Paper Industry Technical Develop- 
ment Committee. 


+L. S. Jounson, chief chemist of the 
Cornell Wood Products Co., Cornell, 
Wis., also is serving on this commit- 
tee of WPB. 


+H. P. BINDER is now manager of the 
Centrifugal Pump Department, of Al- 
lis-Chalmers Manufacturing Co., Mil- 
waukee, Wis., according to the an- 
nouncement of Walter Geist, president. 
Mr. Binder had been assistant man- 
ager of the Hydraulic Department in 
charge of centrifugal pump sales and 
engineering since 1940. He _ entered 
Allis-Chalmers direct from Purdue 
University in 1911. 


+H. N. Brock.essy has been appoint- 
ed to the scientific staff of the Special 
Products Division of the Borden Co. 
Dr. Brocklesby, former chief chemist 
of the Fisheries Research Board of 
Canada, where he directed chemical 
and biochemical activities at the 
board’s experiment station, will make 
his headquarters at San Francisco, 
with the Farallone Packing Co., a 
Borden operation. 


+ N. Foust, assistant professor 
in the Department of Chemical Engi- 
neering, University of Michigan, Ann 
Arbor, is now serving as Captain in 
the Chemical Warfare Service. 


+ Fritz J. Hanserrc, who developed 
the process for the production of mag- 
nesium carrying his name and used 
by the Permanente Corp., on the West 
Coast, is now teaching chemistry in a 
college at Black Mountain, N. C. 


+S. D. Kirkpatrick, Editor of Chem. 
& Met., and president of the American 
Institute of Chemical Engineers has 
been elected an honorary member of the 
Chemical, Metallurgical and Mining 
Society of South Africa. 


+Joun M. McGrecor, formerly with 
Division of Soils at the University of 
Minnesota, has become associated with 
the Chemical Engineering Section of 
the Armour Research Foundation, Chi- 
cago, Tl. 
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Remember this about prior- 
ities for stainless steel proc- 
essing equipment — if your 
equipment employs more 
metal than is absolutely nec- 

essary for the application, 

A there may be a plane or tank 
less for our fighting men. 

To conserve steel while 
assuring the highest degree 
of performance, design your 
equipment to use lighter gauges of stainless steel with reinforcing 
structures that assure necessary strength. 

Our engineers have had extensive experience in applying the 
principle of reinforcement to stainless steel processing vessels. 
Through the knowledge we have gained in fifty years of specializ- 
ing in the fabrication of alloy processing equipment we can make 
available to you proved methods for making lighter gauge stainless 
steel do the work of heavier gauges. 

Consult with us for engineering suggestions that will give your 
equipment high operating efficiency while saving steel for that 
extra plane or tank for our armed forces. 


To assure equipment soundly engineered—to guarantee greatest 

ae fabricating economies—S. Blickman, Inc. maintains a large staff 
of electrical, civil, chemical, and mechanical engineers who are 
specialists in the design of stainless steel equipment up to 4" 
thick. Below, one of the drafting rooms at the Blickman plant. 


“What to Look for When 
You Specify Stainless Steel 
for Your Processing Equip- 
ment,” a valuable guide for 
engineers, will be sent on 
request to those who write us 
on their company stationery. 
*Second in the series of 
advertisements written 
in the interest of effi- 
cient war production. 


ORD OVERNMENT PRIORITY REGULATION 


= CKMAN, inc. 
«60S GREGORY AVE., WEEHAWKEN, N J. 


TANKS KETTLES CONDENSERS AGITATORS EVAPORATORS - PANS VATS CYLINDERS 
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FOR LABORATORY DRYING 


5 


Drying Experiments Quickly Completed 
with REEVES-Equipped Double Drum Dryer 


@ This atmospheric type double drum 
dryer, manufactured by Buffalo Foundry & 
Machine Co., is used for the experimental 
drying of many materials with solids in 


solution or suspension. It is equipped with VARIABLE SPEED TRANSMISSION 

. —_ for infinite speed control over 
a Reeves Vari-Speed Motor Pulley to regu- 
late the speed of the drums within prac- Fractional to 87 h.p. 


ticable ranges. Any needed speed is instantly 
and accurately secured merely by turning a 
handwheel—without stopping the dryer. 
This stepless, variable speed control greatly 
increases the flexibility and usefulness of 


these small units in studying many different VARI-SPEED MOTOR PULLEY 

for application to shaft exten- 
drying problems in the laboratory and gives sion of any standard constant 
an index to the drying behavior obtainable bee motor; 3:1 range. To 


in full scale production. Reeves Variable 
Speed Control is standardly supplied on 
1,440 different makes of machines, includ- 
ing many used in the chemical and proc; 
essing industries. REEVES units can be easily 
applied to machines in service. Write for 
Catalog-Manual CM-423. variable speed drive and gear 
reducer (if needed). To 10 h.p.; 


REEVES PULLEY COMPANY, Columbus, Indiana speed range 2:1 through 6:1. 


REEVES 
SPEED CONTROL 


Any Speed on Any Machine Any Time 


MOTODRIVE—combines motor, 
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+ Francis J. Frere who was formerly 
with the Standard Oil Development 
Co. at Elizabeth, N. J., has recently 
been appointed to the chemical engi- 
neering staff of Armour’ Research 
Foundation. Dr. Frere will be in 
charge of the analytical laboratories 
recently established. 


+Joun S. Witson, who is connected 
with the Corn Products Refining Co., 
has been called to duty as ensign in 
the U. S. Navy. 


B. Duckworrn has left the Re- 
search Department of the Standard 
Oil Co. of Indiana, at Whiting, to take 
up his duties as lieutenant in the 
Army Air Force. 


+A. G. has resigned his posi- 
tion with the Standard Oil Company 
of Indiana, to accept a position in the 
Magnolia Division of the Socony Va- 
ecuum Oil Co. Mr. Oblad_ will be 
located at Dallas, Texas. 


S. who, for sev- 
eral years has been associated with 
the Wright Junior College has joined 
the faculty of the University of Ili- 
nois as half time instructor in gen- 
eral chemistry, and half-time instrue- 
tor in the general division. Next 
vear Dr. Morrell will devote full time 
to the physical science work in the 
general division. 


Harry, a 1941 eraduate of 
Montana State College, is now asso- 
ciated with FE. lL. du Pont de Nemours 
& Co. at its Charleston, W. Va., plant. 


@ GEORGE GOUKER is now with the 
Raineer Pulp and Paper Co. at Shel- 
ton, Wash. Mr. Gouker graduated in 
1940 from Montana State College. 


R. Wuirney, vice-president 
in charge of research of the General 
Electric Co. since 1928 has won the 
1943 John Fritz medal it was recent- 
ly announced. The award was made 
for distinguished research both as an 
individual investigator, and as an 
outstanding and inspiring administra- 
tor of pioneering enterprise, coordinat- 
ing pure science: with the service of 
seciety through industry. 


+ Harrison E. Hower, editor of Jndus- 
trial and Engineering Chemistry, re- 
ceived the Chemistry Industry Medal 
for 1942 given by the Society of Chem- 
ical Industry. 


OBITUARIES 


Davip W. HAERING died recently of 
pneumonia in West Suburban Hospital, 
Chicago. He was president of D. W. 
Haering & Co. Mr. Haering was born 
in Chicago and educated at the Uni- 
versity of Illinois. 


#Arcnrme F. Stock, director, vice 
president and comptroller of the Amer 
ican Agricultural Chemical Co., died 
October 20. 
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Below—lIron Body, Bronze Mounted, Stand- 
ard “Model Star” O. S. & Y. Globe Valve, 
with flanged ends, outside screw rising 
stem, bolted flanged yoke and regrindable, 
renewable bronze seat and disc. Made in 
sizes from 2” to 12”, inclusive, for 125 
pounds W.S.P. 


Fig. 256 


Above—lIron Body, Bronze Mounted, Extra 
Heavy “Model Star” O. S. & Y. Globe 
Valve for 250 pounds W.S.P. Has flanged 
ends, outside screw rising stem, bolted 
flanged yoke and regrindable, renewable 
bronze seat and disc. Made in sizes from 
2” to 12” inclusive. 
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YOU SHOULD USE 
PALMETTO 
PACKING 


Lasts longer because it doesn’t dry 
every strand is impregnated 
with lubricant before braiding. 


Doesn't ecore shafts 
‘ lubricant keeps Palmetto soft. 
Resists wear . . . made from strong, 
high grade, long fibre asbestos. 
Useful in emergencies . . . Palmetto 
special graphite lubricant resists 
most fluids. 

, More economical ... costs less to use 
in the long run. 


WRITE FOR LITERATURE 


GREENE, TWEED & COMPANY 


Bronx Bivd. at 238th St., New York, N.Y. 


TWISTED 
Se A For valve stems; each 
strand a perfect piece 


of lubricated packing. 


BRAIDED 


‘* For rods and shafts; 
layer over toyer 
construction insvres 

uniformly even 

bearing surfaces. 


PALMETTO 


steam, hot water, air. PALCO for water. 
pene for oils. CUTNO for alkalis. 


SUPERCUTNO (bive asbestos) for acids 
‘ KLERO for foods. 


PACKINGS 
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NEWS OF PRODUCTS AND MATERIALS 


TRANSPARENT PLASTIC 
The development of an entirely new 
transparent plastic having many times 


the abrasion resistance of other clear 
plastics was announced recently by 
Columbia Chemical Division, Pitts- 
burgh Plate Glass Co. C, R. 39 is one 
of a group of resins resulting from 
many years of research activities. Its 


properties are such that it is in num- 
erous ways far superior to similar 
products now in use. It does not dis- 
solve in benzene, toluene, 
aleohol, gasoline, or any of the 
mon solvents. Its resistance to 
sion is 10 to 30 times greater than 
plastics. It retains its 
shape even when exposed to high at- 


acetone, 
com- 
abra- 


other clear 


mospherie temperatures and can be 
formed into large sheets, either clear 


or laminated, by 
extremely low 
parent sheets its strength, weight, clar- 
ity, and impact are 
parable with other transparent resins. 
In its primary form C. R. 39 is a 
clear, low viscosity liquid which, in 
the catalyst and heat, 
hardens into erystal-clear solid. 
Layers of fabric, paper, and the like 
can be impregnated with the liquid 
material and cured under low pressure 
to form sheets or shaped objects with 
a minimum of tooling. 
Ordinary plastics used in this way re- 
from 50° Ib. per 
sq. in. to many tons to produce a suit 


the application of 


pressures, In trans- 


resistance com- 


presence of a 


expense for 


quire pressures of 


able laminated material. Since C. R. 
39 is thermosetting and releases no 


gaseous or liquid byproducts when cur- 


ing, it opens up a broad new field of 
plastie applications not satisfied by 
any other resin. Large flat sheets and 


intricate three-dimensional shapes can 
be made with almost equal 


ease, 
WATERPROOFING CONCRETE 


A water-repellent seal-coat for 


smoothing and waterproofing concrete 


has been developed by Paint-Point 
Corp., Newark, N. J. Concrete defects 
and porosity may be permanently 


sealed, leaving a perfeetly smooth sur- 


face. The smoothing compound may be 
topping over new or old 
Just mix the material 
with cold water and apply with ordi- 
nary paint brush over any surface, wet 
or dry. 


used for con- 


crete surfaces. 


KAPOK OR SPONGE RUBBER SUBSTITUTE 


Chemists have accomplished the feat 
of trapping air in a continuous stream 
of cellophane bubbles. The resiliency 
and buoyancy of the resulting product 


open up a large field of interesting 
possibilities. The material known as 


Bubblfil has been developed by BP. I. 
DuPont de Nemours & Co., Wilmington, 
Del., whose rayon division is now manu- 
facturing it in the Tennessee plant. 
Very large commercial scale must wait 
chiefly those in 


on war necessities, 
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which it would take the place of Kapoc 
or sponge rubber. Tests already made 
show that the cellulose bubbles are 
fully as buoyant as the imported 
Kapoc, which comes from the seed pod 
tree. It has been 
tried in the air compartment of life 
boats and life-rafts where Kapoe is 
no longer being used the 
limited supply. It is proposed for 
bridge pontoons, formerly filled with 
rubber. If these air compart- 
ments are punctured by bullets or fall- 
ing debris, the Bubblfil will keep the 
eraft afloat. Neither Kapoe nor cellu- 
lose bubbles can be classed as non- 
flammable, but the bubbles will not 
ignite when struck by tracer bullets. 
This gives the Bubblfil a distinet ad- 
vantage in military applications of 
many kinds. It is even 
render the new material flame-resist- 
ant by chemical treatment. The mate- 
rial is also quite stable to extremes in 
temperature. Heating for three days 
in air at temperatures above 200 deg. 
F., and chilling to 28 deg. below 
F. did not break the bubbles. The ma- 
tough that its buoyancy 
was not affected when cheesecloth bags 
filled with it were subjected to an im- 


of a Javanese also 
because of 


sponge 


possible to 


zero 


terial is so 


pact of 79 ft.lb. per sq.in., equivalent 
to the impact sustained by a light 
jacket wern by a 200-lb. man upon 
striking the water after jumping from 


a height of 55 ft. The resiliency of 
the cellophane bubbles, a property de- 
rived from the springiness of the en- 
trapped air, has encouraged the com- 
pany to study their suitability as a 
shock-absorbing material. Here Bubbl- 
fil might replace sponge rubber or so- 
called cellular very 
today. It has been formed by means of 
an adhesive material into and 
cushions. Chemically, it is the same ma- 
terial as cellophane or rayon, namely, 


rubber, so scarce 


mats 


regenerated cellulose made by the vis- 
cose process. The syrupy viscose ma- 


terial is extruded through a single 
spinneret hole relatively large in size. 
A small amount of air is injected into 
it at regular intervals just as the fila- 
is coagulated by the acid bath in 
which it is being spun. 


ment 


TEMPERATURE SIGNALING MEDIUM 

One of the 
exhibited for 
tional Metals 


new products that was 
the first time at the Na- 
Show in Cleveland is a 
temperature signaling medium in li- 
quid form. Tempilaq, employing the 
same principle as the Tempil pellets 
and Tempilstiks. The new product is 
available in a wide range of predeter- 
mined melting points between 125 and 
1,600 deg. F. A thin smear or daub 
is applied to the working surface and 
dries in an instant. When the tempera- 
ture stated on the bottle is reached, 
the smear liquefies sharply. On 
ing it glossy or 


vitreous different 


cool- 
leaving a 
distinctively 


solidifies 
mark, 
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WITH 


ADVANCED PRINCIPLE 


STATOR TURGiNE Fins 


Lnpustry must win the race 
against time! But more than a 
great time-saver is the Eppenbach 
HOMO-MIXER. It’s also engi- 
neered for finer diffusion. 

Its principle is wholly differ- 
ent. There is no vortex, no air 
to affect the mixture. Only a 
fraction of the mass is worRed at 
one time, creating more uniform 
dispersion. The material is ra- 
pidly forced up from the air-free 
bottom by the stationary turbine 
fins. With tremendous pressure 
and turbulence, the flow surges 
upward, outward and down. The 
entire batch completes this cycle 
in just a minute or two. No 
clamping to tank, no setting at 
angle, no vibration. 


HOMO-MIXERS are doing 
a big job in process plants 
today — batteries up to a 
hundred! Write us! 


EPPENBA CH 


INC. 


PROCESSING EQUIPMENT 
FOR OVER 29 YEARS | 


+%* Achieve design flexibility, con- 
serve vital materials, speed 
conversion, assembly and 
production by utilizing flexible 
metal connections—specifically.. 


REX Flexible METAL HOSE 


| The many production types of REX 

| 

| 


Flexible Metal Hose offer the widest range 
of adaptability —for simplifying re-design 
problems where space limitations and 


more critical materials—for solving every 
kind of fluid and gas handling problem. 


REX Flexible Metal Hose speeds man- 
ufacture by facilitating assembly. It can 
be bent to position or “‘snaked”’ into place 


and coupled in a fraction of the time re- 
quired to fit multi-plane pipe connec- 
tion. Easily attached fittings for every 
requirement. REX Flexible Metal Hose 
withstands severe flexing and vibration. 


Units Shown are Typical 
Vari-formed Assemblies. 


All in the interest of war time economy. 


FLEXPEDITE YOUR PRODUCTION 


Write for data and engineering recommendations on specific problems involving flexible connections. 


REX-WELD Corrugated Flexible Metal Hose « REX-TUBE interlocked Flexible Metal Hose 
REX-FLEX Stainless Steel Flexible Tubing * AVIOFLEX Oil Line Hose * CELLU-LINED Hydraulic Hose 


Copyright, 1942, Chicago Metal Hose Corporation, Maywood, Illinois 


CHICAGO METAL HOSE CORPORATION | 


General Offices: MAYWOOD, ILLINOIS 
Factories: Maywood and Elgin, Ill. 


CHEMICAL & METALLURGICAL ENGINEERING e NOVEMBER 1942 e 11—157 


flexibility are imperative—for conserving | 


TRETCH n War Iime, it's i 
| 
* 
| 
— | : 
| | 
| 
j 
| \ 
| 
| 
‘ | 
| 
| 


d 


RANE ALL 


THERE'S A WAR TO BE WON! 


Pump room performance is important! This 


is no time to handicap the efficiency of 
your pumps with make-shift packing ... 
specify DURAMETALLIC twisted, flexible 


metallic packing and 


be assured of long 


THE DURAMETALLIC TWIST 


runs, better sealing 


1. Processed to retain lubrication. 
2. Provides readier response to 
gland pressure. 


3. Distributes frictional load over 
several diagonally wrapped me- 
tallic sheets. 


4. Originated by DURAMETALLIC. 


and friction-free 


service. 


Write Today speciric RECOMMENDA. 
TIONS ON THE RIGHT TYPE PACKING FOR YOUR NEEDS 


ZECORPORATION 


HOUSTON ° LOS ANGELES ° CHICAGO ° NEWARK ° NEW ORLEANS 
DETROIT + SAN FRANCISCO + SEATTLE * TULSA * MONTREAL * YOUNGSTOWN, O. 
FREDERICKSBURG, VA. * KANSAS CITY * MINNEAPOLIS 


from the original smear. This new ma- 
terial can be used with equal facility 
on glass, wood, ceramics or plastics as 
well as on metal, and is the more con- 
venient form for use on polished sur- 
faces, on the inside of tubes or castings. 
It is produced by the Tempil Corp., 
New York, N. Y. 


TACK FREE SURFACES 


Natural and synthetic rubber prod- 
ucts can be rendered tack free by 
means of Hevealac, a liquid coating 
produced by Glyco Products Co., Inc., 
Brooklyn, N. Y. It can be brushed or 
sprayed on the finished rubber article, 
or in the case of small objects, they 
ean be tumbled in a bath of Hevealac 
diluted if desired with denatured alco- 
hol. The product is fast drying, and 
leaves a clear transparent flexible sur- 
face of high luster. Furthermore, it 
gives a continuous film resistant to 
gas to a considerable extent. 


PROTECTIVE PAINT 


As a further step in the considera- 
tion of vital metals, E. S. Phillips, 
president of Devoe & Reynolds Co., 
announced recently that his company 
has developed and is now producing 
Bar-Rust Metal Protective Paint. 
Production of this new paint is in- 
tended for the protection of exterior 
or interior surfaces of industrial plants 
or other structures having an appreci- 
able amount of exposed metal. It is 
pointed out that the paint embodies 
three qualifications necessary for pro- 
tection in the strictest sense of the 
word. They are: 

1. The system includes a number of 
rust inhibitive primers which prevent 
the development of rust, and also 
grasp hold of the metal itself to pro- 
vide a tough and elastic film which 
will expand and contract at the same 
ratio as does the metal over which it 
is applied. 

2. The system includes a number of 
finish coat materials of different colors 
designed to go over the primers and 
stand up to an outstanding degree in 
the faee of all exposures, interior and 
exterior, including rain, sun, sleet, 
ultra-violet and infra-red rays, indus- 
trial acid fumes, gas, ete. 

3. Both primers and finish coat ma- 
terials are so formulated that they will 
flow out in a uniform film thickness 
and have the ability to cling to the 
surface around sharp edges, rivet 
heads, bolts, ete. 


GLYCERINE AND CITRIC 
ACID SUBSTITUTES 

Substitutes for both glycerine and 
citrie acid are now being manufactured 
by S. W. Landsberger, Whitestone, 
N. Y. Dr. Landsberger manufactured 
these products in Europe during the 
last World War. 


TEXTILE FINISHING AGENTS 


The development of a new product 
known as Avitone, a textile finishing 
agent, releases material now needed 
for military purposes, E. I. du Pont 
de Nemours & Co. announced recently. 
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The new finish is derived from petro- 
leum. In the finishing of textile fab- 
rics, large quantities of sulphonated 
tallow have been used to impart a 
pleasing finish. The same effect can 
now be achieved through the use of 
Avitone A. For textile purposes 100 
Ib. of this material will replace about 
140 lb. of tallow, from which some 10 
lb. of glycerin may be recovered. 


PROTECTIVE FILM 


A new compound with a chemically 
cured gelatine base and an organic 
compound is known as X90. Any con- 
tinuous film of this on paper, wood, 
fabric or cement will prevent the pene- 
tration of any hydrocarbon, most 
gases, mineral and vegetable oils and 
fats. While maintained at moderate 
warmth (145 deg. F.), solutions of 
X90 may be poured, pumped, brushed, 
sprayed, or used to dip objects in. Pro- 
longed exposure to a goodly amount 
of dry heat must follow for its proper 
drying, about 6 min. exposure to 250 
deg. F., or a longer exposure to a 
lower heat. It is shipped as a concen- 
trated solid. The manufacturer is 
Thomas W. Dunn Co., New York. 


DEPLATING COPPER FROM SCRAP IRON 


Virtually 100 percent of the copper 
in iron and steel scrap is recovered in 
a form satisfactory for direct use in 
electroplating important metal parts 
for military equipment in a recently 


developed deplating process by the Elec- | 


troplating Division of E. I. du 
de Nemours & Co. Large quantities 
of strip steel and iron may be made 
available for reuse by this process. 
Formerly, removal of copper plate was 
costly and most of the copper was 
wasted. Complete deplating under the 
new method is carried out rapidly un- 
der controlled operating conditions. 
Deplating takes place without attack 
of the base metal, in sharp contrast 
to usual stripping methods. Many 


Pont | 


war products are fabricated from cop- | 


per-coated steel strip. Resulting scrap 
metal is useless until the copper has 
been removed. 


PIPE JOINT COMPOUND 


Industrial firms who have been using 
litharge and glycerin as a pipe joint 
compound and for other sealing appli- 
cations have been demanding an effi- 
cient substitute which can be obtained 
in sufficient quantity to maintain 
plant efficiency. The X-Pando Corp.., 
Long Island City, N. Y., has a com- 
pound that is said to be a substitute 
for litharge and glycerin and an im- 
provement over this combination for 
use in ending pipe leaks permanently. 
It is stated that the compound ex- 
pands as it sets. 
in ammonia, brine, oxygen and freon 
lines and works perfectly as a seal for 
all types of joints in all types of metal 
pipe. It is said that the compound 
resists deflection, high pressures and 
high temperatures. Its expanding ac- 
tion corrects imperfection in threads 
and makes flanged faces smooth. In 
spite of the fact that it expands as it 


It is offered for use ; 


peed up construction with these new 


quick-setting 


CEMENTS 


Acid-proof masonry can be ready for use 
within 24 to 36 hours after the last brick 
is laid, with U.S. Stoneware’s “‘Vitric-10” 
—the remarkable quick-setting, chemical- 
hardening cement. 


“Vitric-10” is resistant to all mineral 
acids, salts, solvents and hydrocarbons 
(hot or cold), with the one exception of 
hydrofluoric acid. “Vitric-10” possesses 
strong bonding and adhesive properties; 
is highly resistant to abrasion; is un- 
affected by abrupt temperature changes; 
and is simple to handle. 


Acid-proof masonry is built entirely from 
non-critical materials. In addition to its 
instant availability, acid-proof masonry 
offers other very definite advantages for 
chemical plant construction: (1 ) Its initial 
cost is low; (2) properly installed, the 
maintenance cost is practically nil; (3) 
solution contamination is non-existent; 
(4) acid-proof masonry operates perfectly 


at high temperatures or under abrupt 
temperature changes. 


OTHER U. S. STONEWARE CEMENTS 


In addition to “Vitric-10”, U.S. Stone- 
ware manufactures other highly special- 
ized cements, including: 


“Pre-Mixt”— requires only the addition 
of water. 


“Portite”’— sulphur base heat-and-pour 
type cement. 

“Vitric” Fire-proof cement — for acid 
conditions continuously above 500 
degrees F. 


“Duralon”—a new synthetic resin cement, 
completely non-porous with high com- 
pressive and tensile strength. 


With U.S. Stoneware’s “USSCO” acid- 
brick and U.S. Stoneware’s wide range of 
acid-proof cements, suitable combina- 
tions can be found to work satisfactorily 
under the most severe operating conditions. 


S$. STONEWARE 


AKRON, OHIO 


ENGINEERS, MANUFACTURERS, ERECTORS of CORROSION-RESISTANT EQUIPMENT 


as a substitute for critical 
metals aud alleys? worth 


e 


Wuite.. 


Cavertigating 
U.S. Stoneware, 
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FLUID TRANSPORT — What does it 


mean? It means carrying steam from 
4 a boiler at 2000 pounds per square 
inch; vapor from a refinery still; gas 
from a tank; water from a reservoir. 
It means more than that. It means 
compensating for such factors as heat 
and cold, expansion and contraction, 
pressure — factors as important in 
themselves as the fluid to be trans- 
ae ported. It means the manufacture and 
| fabrication of the many connecting 
links that convert a pile of pipe into 

a piping system. 


GRINNELL 


PREFABRICATED PIPING—Complete GENSPRING CONSTANT-SUPPORT 
sub-essemblies that are pre-tested for HANGERS—Mass produced, yet prefit- 
strength, underwriter approved and easy ted te exact engineered layouts . . . safe- 
te erect. guerd high-temperature piping systems. 


PIPE AND TUBE FITTINGS—Steel, cast ADJUSTABLE PIPE HANGERS engineered 
iron, maileeble iron, brass, aluminum... to provide the right hanger for ANY 
screwed, flanged, socket, flared tube and piping ANYWHERE. Foster to install . . . 
welding. stronger . . . adjustable after installation. 


DATA FOLDERS on these and other Grinnell piping products will be 
gladly furnished. Grinnell Company, Inc., Executive Offices, Providence, 
R. |. Branch offices in principal 


cities of United States and Canada, | TRINN H 


whenever PIPING is invoiveo 


sets forming a leakproof joint, X-Pando 
pipe joint compound makes a_ joint 
which can be easily taken apart. 


PAINT BRUSH BRISTLES 


To synthesize a paint brush mate- 
rial with the taper, resiliency and 
toughness of natural bristle has been 
a goal of chemists for a quarter of a 
century. It became a national neces- 
sity to achieve that goal quickly after 
Pearl Harbor, for virtually all bristle 
had been imported from China and 
Russia. Nylon paint brush bristles 


| recently announced for the first time 
| not only have the required taper but 


also resiliency, toughness, length and 
inertness to paint ingredients. More- 
over, they wear at least three times 
longer than natural bristles. The 
achievement of this tapered synthetic 


culminates five years of intensive re- 


search in DuPont laboratories. Today 
the government is preempting for mili- 


| tary uses the entire output of a busy 
| pilot-seale plant. Early next year two 


full-scale units are expected to be in 
production, but their entire output will 
be required by the military. Nylon 


| paint brushes for civilian use must 
| wait the end of the war. Four to five 
| million pounds of bristle are required 


by this country’s brush manufacturers 
in a normal year. More than half go 
into paint brushes, the remainder into 
toilet, industrial and miscellaneous 


| brushes. 


LESS LIGHT LOST WITH NEW GLASS 


As a result of the use of a new and 
special chemical process, Libbey-Owens- 
Ford Glass Co. has announced a new 
glass having a lower percentage of loss 
of light due to reflection. By apply- 
ing a reflection-reducing film on both 
surfaces of a pane of glass, the com- 
pany has been able to reduce the loss 
of light from eight to less than one 
percent. While this is not a com- 
pletely new discovery in the nation’s 
glass industry, Libbey-Owens-Ford has 
developed a new and more practical 
method in this field of the treatment of 
glass by special processes. Light rays 
passing through a single pane of or- 


| dinary glass lose eight percent of their 


intensity as the result of reflecting or 
rebounding as they strike first one sur- 
face and then the inside of the other 
as they make their exit through the 
pane. As company officials explained, 
the recovery has been done by making 
the film “capture” the light rays which 
would ordinarily be reflected, and add- 
ing them to the transmitted rays for 
their exit through the second surface 
or other side. The chemical film hav- 
ing a coating of only six millionths of 
an inch in thickness, is so equally ap- 
plied that there is no distortion of 


| vision. Glass having this new chem- 


ical treatment has not yet been placed 
on the market or put into mass pro- 
duction. 


PREPARED ISOMERIZATION CATALYST 
Catalysts are ever becoming more 

important as a means of increasing pro- 

duction in the chemical industry. An- 


L 
| 
| 
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nouncement has recently been made of 
Isocel by the Porocel Corporation, Phi- 
ladelphia, Pa. It is said to be the 
only prepared isomerization catalyst. 
It consists of activated bauxite im- 
pregnated with 15 to 20 percent of an- 
hydrous aluminum chloride. It has 
already proved itself a highly efficient 
and uniform product.  Isocel enables 
the production of the desired quantity 
of isobutane from normal butane by 
the isomerization reaction. It makes 
aluminum chloride readily available 
to the refiner, dispersed on a hard por- 
ous carrier, and simplifies the utiliza- 
tion of this important catalyst. 


PREVENTION OF FOGGING OF 
SAFETY GOGGLE LENSES 


To help keep safety goggle lenses 
from fogging, American Optical Co., 
Southbridge, Mass., announces a new 
type of Anti-Fog Lens Pencil. The 
new compound, according to thorough 
laboratory tests, secures superior anti- 
fogging results for a longer period of 
time than former types, and thereby 
adds to the efficiency of men working 
in steamy surroundings. In addition 
the pencil itself lasts longer without 
crystallizing and crumbling. 


SURFACE COATING RESIN 


Of particular interest to lacquer 
manufacturers is the announcement by 
the Plastics Division of Carbide & Car- 
bon Chemicals Corp., New York, N. Y., 
of a new and improved type of vinyl 
copolymer resin for surface coating ap- 
plications. The new resin, identified 
as Vinylite Resin VMCH, is character- 
ized by a remarkably improved adhe- 
sion to a wide variety of surfaces, mak- 
ing possible the formulation of air-dry 
or low-bake coatings, which possess 
the same outstanding resistance to cor- 
rosive chemicals, to moisture, and to 
extreme weathering, shown by baked 
finishes based on the Vinylite copoly- 
mer resins. The new resin is quite 
similar to the other copolymer resins 
in most of its properties and differs 
only in containing a small amount of 
an additional ingredient that promotes 
the development of adhesion. It is 
completely compatible with the other 
grades and may be blended with them 
in actual use. The major field for 
finishes based on the new resins is be- 
lieved to be in air-dry coatings for 
maintenance work, for coating indus- 
trial buildings and equipment exposed 
to very corrosive atmospheres, for coat- 
ing and lining storage tanks to hold 
petroleum products, acids, alkalis or 
other corrosive materials, and for coat- 
ings that must withstand prolonged 
water soaking or extreme weathering 
conditions. Finishes based on Resin 
VMCH show excellent performance over 
magnesium and aluminum alloys, par- 
ticularly on salt water immersion. 

Relatively small proportions of 
Resin VMCH included in baking fin- 
ishes based on the other copolymer 
resins permit excellent adhesion to be 
obtained at lower baking temperatures. 
It should find uses in metal finishes. 


Te. chances are that when you 
were being force-fed castor oil 


after eating well but not wisely, 
Quimby Pumps were handling this 
“essential’’ economically to your mother 
and profitably to the manufacturer. 


Quimby Pumps have been serving in- 
dustrial, process and chemical plant 


is no problem. 


liquid transfer requirements for half 
a century, and each year adds to the 
valuable background of research and 
practical experience of our engineers. 
Regardless of temperatures, viscosities, 
and physical or chemical properties of 
your product there is a Quimby Pump 
that will serve you well. 


THE BEST PUMP FOR THE JOB 
IS THE MOST ECONOMICAL PUMP TO USE 
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QUIMBY PUMP COMPANY, INC. 
351 Thomas St., Newark, N. J. 
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National Chemical Exposition 
Opens November 24 in Chicago 


NATIONAL CHEMICAL EXPOSITION 
ANNOUNCES PROGRAM 


PROGRAM FOR the 1942 National Chemi- 
cal Exposition, to be held at the Sher- 
man Hotel in Chicago, Nov, 24-29, has 
recently been announced. On Noy. 28 
there will be a symposium on indus- 
trial war problems, presided over by 
C. S. Miner, of Chicago. Included are 
papers on control of wartime incen- 
diaries by W. V. Evans of Northwest- 
ern University, waste treatment in in- 
dustry as related to war economy, by 
F. W. Mohlman, director of labora- 
tories, Sanitary District of Chicago, 
and salvage and conservation of chem- 
icals in industry, by S. D. Perlman, 
of the Industrial Salvage Section of 
the War Production Board. 

Other sessions will include the sub- 
ject of plastics and paper, presided 
over by Norman L. Shephard of Amer- 
ican Cyanamid Co., and food and the 
relation of food to the chemistry of 
plants and the soil, presided over by 
C. G. King, of the Nutrition Founda- 
tion, Ine. Also scheduled are papers 
dealing with the use of the electron 
microscope and the cyclotron in chemi- 
cal research, 

In addition, the War Production 
Board is preparing a special exhibit to 
demonstrate reclamation and recovery 
of solvents, paints, oils of all kinds, 
toluol and chemical by-products of 
Various types. 


NATIONAL ASSOCIATION OF MANUFAC- 
TURERS TO MEET DURING DECEMBER 


THE 47th Congress of American In- 
dustry will be held December 2-4 at 
the Waldorf-Astoria in New York, 
William P. Witherow, president of 
the National Association of Manufac- 
turers recently announced. The theme 
of the annual conclave will be “Mak- 
ing America Strong—War Power, 
Manpower, Peace Power.” 

Many chief executives of the War 
and Navy Departments, the War Pro- 
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duction Board and other governmental 
agencies responsible for the prosecu- 
tion of the war will be speakers at the 
Congress. The preliminary program, 
it Was announced, included Donald M. 
Nelson of the War Production Board, 
William M. Jeffers, Rubber Adminis- 
trator, Hiland G. Batcheller, head of 
the Iron and Steel Division of W.P.B., 
Paul V. MeNutt, chairman of the War 
Manpower Commission, Leon Hender- 
son, administrator of the Office of 
Price Administration, and Malcolm 
Muir, chairman of the N.A.M. War 
Committee. 

Among nationally prominent indus- 
trialists to appear on the program is 
Wilfred Sykes, president of the In- 
land Steel Co., who will speak on the 
subject, “A National Labor Relations 
Policy.” The field of science is to be 
represented by Dr. Robert A. Milli- 
ken, chairman of the Executive Com- 
mittee of the California Institute of 
Technology. 

Mr. Witherow has emphasized that 
the congress is no “brass hat conven- 
tion.” The program will deal with 
manpower problems, with questions to 
be asked from the floor that will be 
answered by a panel of prominent in- 
dustrialists. Such subjects as labor 
supply, wage problems, developing su- 
pervision of workers, and employee 
morale will be frankly discussed. 


MID-AMERICAN CHEMURGIC CONFERENCE 
MEETS IN CINCINNATI 


THE THIRD Mid-American Chemurgic 
Conference of Agriculture, Industry 
and Science is scheduled to meet at 
the Hotel Gibson in Cincinnati, Ohio, 
November 17-18. Speakers for the 
luncheon on Tuesday will include Clar 
ence O. Sherrill, city manager of Cin 
cinnati and M. F. Taggart, director 
of research, O’Brien Varnish Co., South 
Bend, Ind. 

Program for the general sessions in- 
cludes addresses on the following 


DEC. 1-4 
DEC, 1-5 


NOV. 16-18 American Institute of Chemical Engineers, 35th annual 
meeting, Netherland Plaza, Cincinnati, Ohio. 


Vv. 24-29 National Chemical Exposition and National Industrial 
NO Chemical Conference, Sherman Hotel, Chicago, Ill. 


American Society of Mechanical Engineers, annual 
meeting, Hotel Astor, New York, N. Y. 


National Exposition of Power and Mechanical Engineer- 
ing. Madison Square Garden, New York, N. Y. 


FEB. 14-18 American Institute of Mining and Metallurgical Engineers, 
157th annual meeting, New York, N. Y. 
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topics: rubber from the farm by D. 
H. Doane, Doane Agricultural Service, 
St. Louis; processing synthetic rub- 
ber by Dr. R. V. Yohe, the B. F. Good- 
rich Co., Akron, Ohio; progress report 
on natural and synthetic rubber by 
Dr. Paul J. Kolachov, Joseph E. Sea- 
gram & Sons, Ine., Louisville, Ky.; 
better things for better living through 
chemistry by L. F. Livingston, Agri- 
cultural Extension Division, E. I. du 
Pont de Nemours & Co., Ine., Wilming- 
ton; essential oils as farm products 
by Dr. Ernest Guenther, Fritzsche 
Bros., Ine., New York; American- 
grown spices by M. L. Van Norden, 
Van Norden & Archibald, New York; 
industrial uses for tobacco by J. 8. 
McHargue, Kentucky Agricultural Bx- 
periment Station, Lexington, Ky.; do- 
mestic sources for tanning materials 
by Dr. Fred O'Flaherty, Tanners Coun- 
cil Laboratory, University of Cincin- 
nati. 

Cellulose progress will be discussed 
by Dr. John Traquair, The Mead Corp., 
Chillicothe, Ohio; products from casein 
by Dr. F. C. Atwood, Atlantic Re- 
search Association, Ine., Newtonville, 
Mass.; industrial uses of castor oil by 
J. E. Good, Woburn Degreasing Co., 
Harrison, N. J. The films “A New 
World Through Chemistry” released 
by E. I. du Pont de Nemours & 
Co., Inc. and “Vinsol Resin for Con- 
crete Highways” reieased. by Hercules 
Powder Co., will be shown. 


CONSULTING CHEMISTS AND CHEMICAL 
ENGINEERS ELECT OFFICERS 


ELECTION of new officers and directors 
of the Association of Consulting Chem- 
ists and Chemical Engineers, Ine., 
was held at the annual meeting of the 
Association at the Chemists’ Club, 
New York, October 27. H. P. Trevi- 
thick, New York Produce Exchange 
Bureau of Chemistry was elected 
president to succeed Louis Weisberg 
of New York. Other newly-elected 
officers included Albert P. Sachs, New 
York, as vice president ; Henry M. 
Shields, Mid-Town Coal Labs, New 
York, as treasurer: William C. Bow- 
den, Jr.. Ledoux & Co., Ine., New 
York, as secretary. 

New directors for three vears each 
include: Philip P. Gray Wallerstein 
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GREATER | 


PRODUCTION 
DEMANDS 


GREATER 


CONTROL 


Control in processing is going to 
become more difficult—as it be- 
comes more necessary. Organiza- 
tions are being disrupted at a time 
when greater demand for war ma- 
terial and substitutes for metal 
are adding an increased load to 
the process industries. 


Investigate Prater equipment— 
for many phases of grinding and 
mixing it offers complete uniform- 
ity of results unfailingly delivered. 


Every Prater Mill is sold on a 
basis of guaranteed output per 
horsepower hour and control of 
quality of grind and grain size. 


May we analyze your problem? 


PRATER 
1825 S$. 


PULVERIZER COMPANY 
55th Ave., Chicago, | 


Please send me complete information on Prater 
Processing Equipment. 


Name 
Address 
City 


PRATER 


PROCESSING EQUIPMENT 


166-77 


Labs, New York; I. F. Laucks, Laucks 
Laboratory, Seattle, Wash.; C. Weav- 
er, Industrial Testing Labs, New York. 
Erwin Di Cyan of Di Cyan & Brown, 
Brooklyn, was elected for two years. 
Realizing the difficulty to chemical 
industry caused by shortages of raw 
materials, needs for substitutes and 
new products and necessity of reorgan- 
izing, adapting and erecting plants, 
the Association of Consulting Chem- 
ists and Chemical Engineers, Inc., 50 
E. 41st St., New York, has established 
as one of its functions a clearing house 
for consultants as a free service, refer- 
ring asking for assistance to 
consultants specializing in any given 
field. Within the past year the Asso- 
ciation has received about 300 re- 
quests covering many different fields. 
Industry is urged to avail itself to the 
fullest extent of this free service. 


those 


ENGINEERS’ COUNCIL FOR PROFESSIONAL 
DEVELOPMENT ELECTS OFFICERS 


AT THE ANNUAL meeting of the Engi- 
neers’ Council for Professional Devel- 
opment held on October 18, the officers 
elected for the term 1942-43 were as 
follows: chairman, Robert E. Doherty, 
S.P.E.B., president of Carnegie Insti- 
tute of Technology; vice-president, 
Sidney D. Kirkpatrick, A.I.Ch.E., edi- 
tor, Chem. & Met. Engineering; secre- 
tary, A. B. Parsons, secretary A.I.M.E.; 
and assistant secretary, Stephen L. Ty- 
ler, secretary, A.I.Ch.E. 

Members elected to the Executive 
Committee for the following year in- 
clude: W. B. Plank, A.I.M.E.; A. R. 
Stevenson, Jr., A.S.M.B.; J. F. Fair- 
man, A.I.E.E.; B. F. Dodge, A.I.Ch.E.; 
J. B. Chaliies, B.I.C.; C. C. Williams, 
S.P.E.E.; C. F. Scott, N.C.S.B.E.E. 


SELECTIONS FROM 


USES OF SILVER IN WARTIME 


PROHIBITION OF the use of nickel in 
industries considered non-essential cur- 
tailed the production of silver-plated 
ware but this factor, combined with the 
production of lower-priced sterling, has 
caused a large increase in use of silver 
in the arts. 

Substitution of silver electroplate for 
nickel and chromium has added to the 
silver consumed. Use of silver brazing 
alloys had been steadily increasing 
prior to the war, but problems of metal 


Estimated Total Consumption of Fats and 


TECHNICAL MEETINGS 
NOW BEING SCHEDULED 


AMONG THE TECHNICAL association 
meetings and conventions of interest 
to chemical engineers and industrial 
chemists now being planned are the 
following: 


American Institute of Chemical En- 
gineers, 35th annual meeting, Nether- 
land Plaza, Cincinnati, Ohio, Nov. 15- 
18. 


Canadian Institute of Mining and 
Metallurgy, 24th annual western meet- 
ing, Vancouver, B. C., Nov. 18-20. 


National Chemical Exposition and 
National Industrial Chemical Confer- 
ence, Sherman Hotel, Chicago, Ill., Nov. 
24-29. 


American Society of Mechanical En- 
gineers, annual meeting, New York, 
N. Y., Nov. 30-Dec. 4. 


National Exposition of Power and 
Mechanical Engineering, Madison 
Square Garden, New York, N. Y., Nov. 
30-Dee. 5. 


American Chemical Society, 9th an- 
nual Chemical Engineering Symposium, 
Palmer House, Chicago, [ll., Dec. 28-29. 


American Chemical Society, 10th na- 
tional Organic Chemistry Symposium, 
Boston, Mass., Dec. 28-29. 


American Institute of Electrical En- 
gineers, Winter convention, New York, 
N. Y., Jan. 25-29, 1943. 


American Institute of Mining & 
Metallurgical Engineers, 157th annual 
meeting, New York, N. Y., Feb. 14-18, 
1943. 


CONVENTION PAPERS 


joining in armament and ammunition 
manufacture and shipbuilding have 
accelerated the rate of increase. 

Silver bearings in airplane engines 
are demanding increasingly large 
amounts of silver. These bearings are 
of electroplated, cast, or rolled silver, 
backed with steel. For electrical con- 
tacts the use of silver and its alloys, 
many made by powder metallurgy, have 
continued to increase. 

Sterling silver, and to a certain 
‘extent the 800-fine silver-copper alloy 
(80 percent silver, 20 percent Cu) have 


Oils in the Drying Industries, United States. 


1937-41° 
1937 1938 ~*~ 1939 1940 1941 
Expressed in 1,000 Ib. 

570,788 479 813 , 876 575,524 784 ,329 
ox 143 ,470 87, 103 ,051 66, 69 ,780 
Soybean 17,157 8,847 28, 37,164 49,515 
A 6,043 11,844 24,857 
2,723 2,080 2,179 2,811 3,647 
828 , 607 670,757 806 , 567 787 ,804 1,053 ,788 


IK. 8S. Markley, Southern Regional Research Lab., Bureau of Agricultural Chemistry and 
Engineering, U. S. Dept. of Agriculture. New Orleans, La., before the Inter-American Con- 


ference of Agriculture, Mexico, D. F., 
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Select the STAINLESS STEEL Best 
for Your Job 


... and Save Vital 
Materials, Time and 
Money... 


All stainless steels are not alike. There are 
many different commercial analyses, and each 
analysis differs in physical properties. This 
variation in properties makes it important that 
you select a steel in light of the job it has to do. 
By careful selection of the proper stainless 
steel for your war-production job you can 
help conserve stainless steels and the metals 
used in making them . . . chromium, nickel, 
manganese, tungsten, columbium, and titan- 
ium. You will also save time and money. 

Stainless steels are used throughout indus- 


try because of their superior 
resistance to corrosion and oxi- 
dation and their remarkable 
strength-weight ratio. Typical 
applications in essential indus- 
tries are shown at the right. 


We have more than 35 years’ experience in the produc- 
tion, fabrication, and use of stainless steels. Although we 
do not make steel, we produce the ‘Electromet’’ ferro- 
alloys and metals used in making steels. Therefore, we are 
in a position to give impartial advice on selecting the steel 
best suited for your needs. If you have a problem involv- 
ing the physical or metallurgical properties of stainless 
steel, call upon us. There is no obligation. 


ELECTRO METALLURGICAL 
COMPANY 


Unit of Union Carbide and Carbon Corporation 
30 East 42nd Street UCC) New York, N. Y. 


In Canada, Electro Metallurgical Company of Canada, 
Limited, Welland, Ontario. 


omet 


Ferro-Alloys & M tals 


Elect 
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Expansion joints made of 18-8 stain- 
less steel .withstand corrosion in oil 
refinery piping. 


Bubble caps deep-drawn from 14 per. 
cent chromium steel sheet are used in 
fractionating towers. 


Aircraft engine collector rings of stain- 
less steel stabilized with columbium, 
contain 1 to 2 per cent manganese. 


Heat exchanger of 18-8 molybdenum 
stainless steel resists hot organic acids 
under severe service conditions. 


Stainless steel (18-8) drum and lining 
of this vacuum filter help keep prod- 
ucts clean and pure. 


Kneader made of 18-8 stainless steel 
is used in the manufacture of syn- 
thetic resins. 


ENGINEERING 


irradiator used for increasing the 
active Vitamin D content of milk is 
made of 18-8 stainless steel. 


| 


Nitric acid cooler of 18 per cent chro- 
mium steel resists corrosive chemical 
action. 
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FULLER-KINYON ... THE CLEAN, 
SAFE, LOW-COST CONVEYING tdi 


FOR CONVEYING DRY 
PULVERIZED MATERIALS 
THROUGH PIPE LINES 


SOME MATERIALS The above photographs show how a 
CONVEYED BY ready-mixed concrete plant in New 
FULLER-KINYON SYSTEMS York City takes advantage of the 
Fuller-Kinyon System. Cement is 

Arsenic dust received in bulk in hopper-bottom 
Asphalt filler dust cars; the car is ‘‘spotted’”’ directly over 
Bag fume a Fuller-Kinyon Pump installed in a 
Baroid pit underneath the tracks. From this 
Berytes point the pump transports the ce- 
Geenent Gestion’ _ ment to the mixing plant, a distance 


of 700 feet, shown in the upper left- 
hand corner of the illustration. The 
smaller photograph shows the Fuller- 


Cement raw materials 


Clays (dried) 


Colox Kinyon Stationary Pump installed 

Copper converter dust at this plant. 

Dextrine 

ati Power, installation, maintenance 
and operating costs of an average 

Fullers earth system considered, Fuller-Kinyon is 

Gypsum (calcined) lower than those of any other. It 

Gypsum (raw) can be operated with a minimum of 

Lime (quick) supervision. Conveying through 

BEagneaite standard pipe lines, layouts are 


extremely simple. Lines can be 
- hung overhead or buried underground 
or under water. No expensive struc- 


Manganese Dioxide 


Ore (pulverized) 


Rock dust tures necessary. Materials can be 
Siliceous Powder pumped economically far beyond the 
Starch (Pear!) practical limits of mechanical sys- 


tems. Distribution can be made to 
any number of bins to any remote 
. part of the plant. 


Starch (Powdered) 


P-54 


FULLER COMPANY 


‘CATASAUQUA—PENNSYLVANIA 
CHICAGO—Marquette Bldg. SAN FRANCISCO—Chancery Bids. 
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Uses of Silver in the United States 


In thousands of troy ounces 
(American Bureau of Metal Statistics) 


1937 1938 1939 1940 1941 

Coinage 15,940 6,509 20,192 21,239 55,064 

Sterling ware... 10,800 9,100 11,200 14,400 30,000 
Nitrate (largely 

photography). 12,500 11,900 12,750 12,000 18,000 


Plated ware... 4,370 3,729 4,250 3,871 4,966 
Unclassified.... 3,830 2,271 5,800 10,729 27,034 

Total... 47,440 33,509 54,192 62,239 135,064 


taken the place of nickel and composi- 
tion metal (nickel silver and various 
high-copper brasses and bronzes) as a 
base for rolled gold plate. The tenfold 
greater cost of the silver-alloy base for 
rolled gold plate has not been critical. 
Silver alloys have been sometimes 
substituted satisfactorily for unavail- 
able brass and bronze in such novelties 
aus cosmetic containers, haberdashery 
furnishings, slide fasteners, and safety 
razors. Sterling silver can often be 
used in the tools designed for brass 
with only slight adjustments. 
Searcity of tin has made necessary 
the use of soft solders containing little 


| or no tin, and the 97.5—2.5 and other 


lead-silver alloys have largely replaced 
the conventional tin-lead solders. With 
an annual soft solder consumption of 


about 100,000,000 Ib, the potential 


consumption of silver is enormous even 


if its percentage in the solder is small. 


Before the war, the chemical indus- 


| try was using increasing quantities of 


silver because of its corrosion re 
sistance. Interest in the use of silver- 
clad steel as well as pure silver and 
its alloys and the scarcity of stainless 
steel has widened the field. Actual use 
has been limited, one reason being the 
relatively high cost of these materials. 

In April 1942, plans crystallized for 
the conservation of copper through the 
use of government-owned silver. Of 
the 3,280,000,000 oz. (about 100,000 
tons), held in the Treasury, at first 
10,000 tons and later a larger quantity 


was made available under certain con- 


ditions prescribed by the Treasury and 
agreed to by the Defense Plant Corp. 

The first application considered was 
the use of about 13,000 tons of silver 
as bus bars in certain aluminum-reduc 
tion plants. Through cooperation be 
tween the copper refining and manu 
facturing interests and the leading 
aluminum producer, arrangements haye 
been made for the casting. rolling into 


bus bars, and fabrication, installation, 


and use of the silver in aluminum 
plants under construction. 
Another project is under way for the 


“The epic fight of the Royal Air Force 
to save England, raging month upon 
month against odds, was also a chem- 
ist’s fight to produce better fuels. The 
Battle of Britain became a testing and 
development laboratory in which a Na- 
tion’s life was the stake. The American 
chemist was in that fight because he 
knew more about motor fuels than any 
other chemist on carth. Where Ger- 
many stood in 1914 with coal tar, the 
United States stands today with 
petroleum.” 


& METALLURGICAL ENGINEERING 


| 
. 
. 
* 


use of about 150 tons of silver in cer- 
tain transformers for government- 
owned plants. The copper industry is 
cooperating with the electrical indus- 
try in this case. 

R. H. Leach and J. L. Christie, vice 
president and metallurgical manager 
respectively, Handy & Harman, New 
York, N. Y., before the Institute of 
Metals Division, American Institute of 
Mining and Metallurgical Engineers, 
Cleveland, Ohio, Oct. 12-14, 1942. 


ELECTRODEPOSITION OF IRON- 
TUNGSTEN ALLOYS 


WorK HAS been conducted on a study 
of the electrodeposition of iron-tungsten 
alloys from a plating bath prepared 
by the addition of small amounts of 
sodium tungstate to the ferrous am- 
monium sulphate bath. Previous meth- 
ods for the electrodeposition of iron- 
tungstate alloys were based on entirely 
new types of alloy plating baths. 

This present work is the part of a 
general survey investigating possibili- 
ties of electrodepositing tungsten alloys 
from commercial plating baths which 
are modified by the addition of sodium 
tungstate. Its main purpose is to 
cbtain information which may lead 
te a better understanding of the proe- 
ess by which tungstates are reduced 
at the cathode during electrolysis, al- 
though the possible importance of elec 
trodeposited tungsten alloys is not 
being overlooked. 

Iron-tungsten alloys have been elee- 
trodeposited from the ferrous ammon- 
ium sulphate iron plating bath which 
was modified by the addition of small 
amounts of sodium tungstate. Alloy 
composition and cathode current effi 
ciencies were studied at various cur- 
rent densities, bath pH, and bath tem- 
peratures. 

Tungsten content of the alloy was 
found to increase somewhat with: (1) 
increasing tungsten content of the 
bath; (2) decrease of cathode current 


density; (3) increase of bath tempera- 
ture; and (4) decrease of bath pH. 
An increase of tungsten concentration 


in the bath was found to decrease the 
current efficiency of alloy deposition. 
Most satisfactory alloy deposit was 
obtained from a bath containing 1-2 
gin. per L. of added tungsten. A rather 
high current density, a bath pH of 2, 
and a bath temperature of 75 deg. C. 
were found to be the best conditions 
of electrolysis. It is suggested that 
reduction of tungstate ion at the cath- 
ode involves reduction of atomic hydro- 
gen and/or by “unstable, active” iron. 
M. L. Holt and R. E. Black, Univer- 
sity of Wisconsin, Madison, Wis., before 


the Electrochemical Society, October 
7-10, 1942. 


FUSIAN CONTENTS AND EXCHANGE 
CAPACITIES OF SULPHONATED COAL FINES 


COAL FINES from the dust collecting 
systems at the coal mines have a 
negative value of approximately 30 
cents per ton at the present time. This 
fine material is practically all coal 
and is not to be confused with mine 
wastes which contain large amounts of 
slate and clay. 

Carbonaceous cation exchangers are 


“Ships and Shoes and Sealing Wax 


all know MORRIS Pumps 


. . . because these widely popular units are 
used in the marine, leather, and petroleum 
industries as well as in every other field. 


For 78 years, Morris has specialized in the 
“hard-to-handle” services . . . abrasive mix- 
tures, pulpy materials, chemical liquids, 
large capacities. The authoritative recom- 
mendations of the Morris engineers are based 
on this extensive experience, and are at your 
service to help you solve your particular 
pumping problems. 


WE HAVE ENLISTED “FOR THE DURATION” 


We have placed at the disposal of the Government all our facilities that might be 
of use in the national war effort. But our remaining facilities are at your service, 
and also the advice of our engineers to help you secure best results from your 
present equipment and to plan for your future needs. 


MORRIS MACHINE 
WORKS 


BALDWINSVILLE 
NEW YORK 
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WARREN 


FOR THE 
TOUGHEST JOBS IN YOUR PLANT 


It takes real “guts” to stand up under today’s 
gruelling production schedules—and Warren 
Pumps have got plenty of what it takes. They 


were designed, engineered and constructed to 
work 24 hours a day, 7 days a week—year after 


year. 


The records that Warren Pumps are establishing 
for performance and economy are possible be- 
cause Warren Pumps have good details. Con- 
sider a few: liberal clearances between impeller 
and case rings ... extra-heavy shafts . . . over- 
size bearings ... broad-faced case rings... prop- 
erly proportioned liquid passages. 


Get in touch with our engineering depart- 
ment if you have a pumping problem. Re- 
member—”A Warren Recommendation Is Never 
A Compromise.” 


WARREN STEAM PUMP COMPANY, INC. 
WARREN, MASSACHUSETTS 
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now produced from granular coal and 
are available commercially. It seems 
feasible that an exchange material 
could be produced from coal fines in 
a manner similar to that used for 
granular coal. 

Fines were subjected to sulphonation 
either by SO,, H,SO,, or fuming sul- 
phurie acid. It was found that the 
action of the hot SO, produced a prod- 
uct of superior exchange capacity than 
when either H,SO, or fuming sulphurie 
acid was used as the sulphonating 
ugent. Fuming sulphurie acid was 
better than concentrated H,SO,, but the 
reaction temperature had to be main- 
tained lower, in the case of the fuming 
acid, to prevent excess oxidation of the 
coal, 

Exchange materials were obtained 
with capacities varying from 100-140 
milliequivalents per 100 gm. of ex- 
change material. It was not possible 
to determine the capacity of the ma- 
terial by the usual method of passing 
water of standard hardness through 
a column. This method failed because 
the material became too tightly packed 
to permit passage of the water. A 
reduced pressure apparatus was em- 
ployed in order to overcome this diffi- 
culty. 

There is very little agreement of 
data among research investigators on 
the chemical constitution and the ca- 
pacity of the exchange material. How 
ever, it has been shown that there is 
a relation between the fusain content 
of coal fines and exchange capacity 
of the fines after sulphonation. Fines 
were investigated with fusain content 
ranging from 12-29 percent. I[t was 
found that coals having the greater 
fusain content have the greater ex- 
change capacity. 

It has also been found possible to 
recover the unused acid, which may 
be washed out after production of the 
exchanger and to use this acid for 
the regeneration of the exchanger. 

R. C. Weast and A. M. Buswell, Illi- 
nois State Water Survey Division, 
Urbana, IL, before the American Chem- 
ical Society, Buffalo, N. Y., Sept. 7-11, 


1942. 


SEPARATION OF VANADIUM PENTOXIDE 
FROM PHOSPHORIC ACID MIXTURES 
TREMENDOUS DEMANDS at the present 
time for vanadium, principally for use 
in vanadium-alloy steels, present the 
necessity of increasing domestic pro- 
duction of that metal. Western phos- 
phate rock has long been known to 
contain vanadium. In the production 
of phosphoric acid from phosphate rock, 
as a step in the manufacture of fer- 
tilizer, almost all the vanadium goes 
into the acid. 

Detailed equilibrium study of the 
V,O,.P,0,.H,0 system has been made at 
10, 25 and 50 deg. C. The graphical 
representation of the results of this 
study have been shown to be useful in 
their application to the separation of 
vanadium as vanadyl phosphate from 
commercial phosphoric acid mixtures. 

A method has been developed for re- 
covery of V.O, directly from vanadyl 
phosphate. It consists of dissolving 
the latter compound in cold water with 
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simultaneous addition of ammonia gas. 
A second method has been devised to 
recover ammonium vanadate by dis- 
solving vanadyl phosphate in hot water 
and, after recooling, rendering the solu- 
tion alkaline with ammonia. 

A process has been proposed for the 
recovery of V.O, from Anaconda phos 
phorie acid. It is based upon the oxi 
dation of the vanadium contained in 
the commercial acid; its separation as 
vanadyl phosphate in accordance with 
solubility relationships shown by the 
equilibrium study; conversion of the 
vanadyl phosphate to ammonium vana- 
date as mentioned above; and finally 
the application of heat to the latter 
to drive off ammonia and leave as a 
residue the vanadium pentoxide. 


A. W. Hixson and J. P. Morgan, Co- 
lumbia University, New York, before 
the American Chemical Society, Buffalo, 
N. Y., Sept. 7-11, 1942. 


THE CHEMIST IN THREE WARS 


AT THE BEGINNING of the Civil War, 
chemistry was in its infaney. Chemica! 
requirements of armies at that time 
were small; they comprised mainly a 
few basic materials such as iron, cop 
per and saltpeter. Among manufac 
tured products, gunpowder was the 
most Important. 

The Civil War—According to Census 
figures for 1860, the United States pro- 
duced 884,474 tons of pig iron; out 
ot this total the South contributed a 
mere 25,513 tons. Nevertheless, the 
Confederacy produced 50.000 tons 
annually during the war, a remark- 
able achievement in view of the fact 
that as the northern armies advanced 
many furnaces had to be abandoned. 
To augment this supply, collection of 
scrap iron was instituted early in the 
war. Lead was collected successfully 
from various sources, and 200,000 Ib. 
were gathered from window weights in 
Charleston alone. 

The only southern copper mines were 
located in Tennessee, but these soon 
passed into Union hands. Copper was 
sorely needed for bronze field guns and 
for percussion caps. The South solved 
this problem by buying up turpentine 
and apple-brandy stills, which were of 
copper. 

In regard to saltpeter, the South was 
relatively well off. There were a num 
ber of deposits in limestone caverns 
which were mined under supervision 
of a special government agency called 
the “Nitric and Mining Bureau”. 

Direction of all chemical activities 
in the South was in the hands of 
three men, to whose energy and _ in- 
genuity history has accorded but scant 
recognition. These men were Josiah 
Gorgas, Gabriel J. Rains, and John W. 
Mallet. Gorgas was a graduate of the 
U. S. Military Academy who, as an 
officer in the Ordnance Division of the 
army, showed such outstanding ability 
that he was appointed chief of ord- 
nance of the Confederacy in 1861. 
Rains was also a graduate of the U. 8. 
Military Academy. The third man was 
Mallet, an Irishman who taught chem- 
istry at Amherst and at the University 
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MAINTENANCE 
IS VITAL TO 


NOW—PROTECT THEM 


The No. 1 precaution is: Don’t Forget the Grease 
Gun! A busy wriGuT Holst needs thorough lubrica- 
tion once a month. Keep your load chain well 
lubricated, too. 


Wright’s No. 2 precaution is: Don’t Overload 
Your Hoist. Watch both the top and bottom hooks 
if in doubt about the carelessness of workmen. 
Wright hooks are drop-forged from special steel 
which, when overloaded, give visible warning by 
slowly opening. Wright load chains are also high in 
elastic limit. Don’t continue to use hooks or chains 
that have stretched. 


Take proper care of your WRIGHT HOIsT so that it 
lasts. Where properly lubricated and maintained, 
many WRIGHT HOIsTs have given continuous, trouble- 
free service for 20 to 25 years. You can find the 
name of your nearest Wright distributor in the 
telephone book. 


WRIGHT MANUFACTURING DIVISION 


York, Pa., Chicago, San Francisco, New York 


7S) In Business for Your Safety 


AMERICAN CHAIN & CABLE COMPANY, 


BRIDGEPORT * CONNECTICT 
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WRIGHT Ynproued High Speed HOISTS 


ARE FAMOUS FOR THEIR ABILITY TO STAND 
ABUSE—HELP THEM TO TAKE IT 
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of Alabama. One of his principal as- 
signments was the procurement of 
mereury, Which proved difficult without 
any native sources of quicksilver. He 
remedied this situation by ordering the 
breaking up of all thermometers and 
barometers throughout the South. Af- 
ter the war, Mallet became professor 
of chemistry at the University of Vir- 
ginia and in 1882 was elected president 
of the American Chemical Society. 

In 1861, this trio of chemical engi- 
neers faced a desperate situation. Only 
two of the country’s powder mills were 
located in the South: one in South 
Carolina, built for the sole purpose of 
furnishing powder for blasting tunnels, 
and one in Nashville, exposed to enemy 
attack. The South Carolina plant em- 
ploved a crew of three men, the one at 
Nashville a crew of ten. 

Gorgas immediately took steps to put 
the manufacture of powder on a solid 
basis. With Rains in actual charge, 
| a large mill was started at Augusta 
| in 1861; operations began seven months 
| later. Rains even found time to im- 
| prove the chemical processes. He in- 
| troduced the method of steaming the 
mixed ingredients for gunpowder just 
before incorporation in the cylinder 
mills, which greatly increased the out- 
put, besides bettering the quality. 
When peace came, the Augusta plant 


was considered one of the most efficient 
in the world. 

Lammot du Pont, the youngest mem- 
ber of the du Pont family who owned 
the large powder mill in Wilmington, 


KEMP SILICA GEL DEHYDRATORS was the outstanding chemical genius 


north of the Mason-Dixon Line. Lam- 


...guarantee the exact degree of dryness you need mot, then only 30 years old, had gradu- 
J ated from the University of Pennsyl- 
in your process gases. Designed by gas equipment vania as a chemist at the age of 18. 
He had perfected and patented a proc- 
engineers and proven by an impressive record of de- ess by which Peruvian sodium nitrate 
could be used for blasting powder in 

pendable and economical operation in plants demand- place of saltpeter. He succeeded, even 
during the war, in broadening the 
ing constant and exact drying of their process gases. scope of his patented process so as 
to make it applicable also to the manu- 

of gunpowder. The Indian 


For additional information write The c. M. Kemp monopoly of saltpeter was broken. The 
anufacturin United States ceased to depend for its 
M g Company, 405 E. Oliver Street, 


supply 

nation or her colonies. Thus the Civil 
Baltimore, Maryland—ask for Dryer Bulletin. War laid the foundation for the mili- 
tary self-sufficiency of the United 
States. 


STANDARD UNITS BUILT TO GIVE: World War I—World War I was 


characterized by one chemical achieve- 


CAPACITIES: 10 to 100,000 cf.m. ment of such overwhelming interest 
PRESSURES. Atmospheric to 2500 

ACTIVATION: By gas, electricity, or 


steam - desired. changed our entire conception of and 
TYPES: Single _or twin towers preparation for warfare in general. 
for intermittent or When the idea of a gas “attack 
continuous operation. = 
which German laboratories had worked 
for some time, was first submitted to 
the German high command it was re- 
ceived with disdain. I[t is said that 
only personal intervention by the 
K E MP f£ B A LTIMO R Kaiser brought about a change of heart 
7 ; oO E among the generals. Nevertheless, they 
immediately set out to sabotage it. 
The proper procedure would have 
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been to call a conference of leading 
chemists, inventors, military officers 
and business executives to discuss the 
possibilities of this gas plan and per- 
fect it before putting it to use. The 
business men, if men of vision, would 
no doubt have voted against its imme- 
diate adoption. Let there first be 
found a gas that was less visible, less 
odorous and not as easily identified 
as chlorine. 

Months would have passed. Then 
the chemists would have substituted 
their improved product, phosgene. In- 
visible, insidious, highly poisonous, it 
would have broken the allied front; 
for no soldier can stand up against 
a weapon he cannot see and against 
which there is no defense. Of course, 
the attack would have to be carried out 
on a long front, 100 or 200 miles at 
least. 

But the decision was not put into 
the hands of a board with vision. The 
Germans made their gas attack on a 
2-inile front; they killed 5,000 French- 
men and French Colonials, injured 
10,000 and captured 6,000 more. That 
was all. 

This happened on the 22nd day of 
April, 1915. On the 23rd, 100,000 gas 
masks, hurriedly made from cotton pads 
saturated with reducing agents and 
chlorine-reacting compounds, were on 
the allied front. The great peril was 
past. Germany lost the first World 
War because she did not recognize that 
war had become Big Business; she had 
no board of directors to conduct the 
war in a businesslike fashion. An in- 
vention which would have swung the 
balance was there, but its use was left 
to the diseretion of one single depart- 
ment which muffed it. 

World War I demonstrated that 
chemical ideas, properly utilized, can 
win wars. Above all, that war con 
firmed what the Civil War had indi 
cated: war has beconfe an enormous 
business and its direction should no 
longer rest exclusively on the military 
branch of the government; strategy, 
arms and manpower have ceased to be 
the only means by which war is waged. 
Equally as important is a Board of 
Directors to coordinate all branches 
and infuse into the whole structure the 
shrewdness, experience and all-around 
brainpower without which no big busi- 
ness can be successfully conducted. 

World War /II—One of the greatest 
needs of the country at the present is 
a complete roster of all chemical talent 
available. The present National Roster 
is not nearly complete. Preparation of 
a roster to cover our entire chemical 
brain power must be based on two in- 
dispensable conditions: (1) we must 
have a questionnaire which is properly 
worded; (2) this questionnaire must 
reach everyone who has useful know!l- 
edge or ability. Neither of these two 
conditions are now met by the national 
questionnaire. 

We cannot afford to overlook those 


who have no chemical degrees or formal , 


schooling. Some of our best inventive 
minds receive little or no college train- 
ing, but have within them that spark 
which no amount of education can 


With pardonable pride we 
announce the 
Award of 
the 


Army-Navy “E” 


September 5, 1942 


BONNEY FORGE & TOOL WORKS 


ALLENTOWN, PA. 
Since 1876 


Weldled Outlels for Every Pyping Syalem 


CHEMICAL & METALLURGICAL ENGINEERING e NOVEMBER 1942 e 11—173 


\ 
> \ 4 | 

| 

| 

great accomplishment 

‘ | > 
in the production of war equipment.” a 

| 
| 
| 

| 


Shell pouring off the production lines in scores of America’s 
munitions plants gives the right answer to Axis “global grabbing.” 


And Standard Conveyors help to keep shell moving — swiftly 
and smoothly — through successive steps in production and on 
their way to the battle fronts. 


Designed specifically for the handling of shell, these conveyors 
were developed by Standard engineers in response to an im- 
mediate need of American munitions makers. Just as they have 
always designed conveyors for new and better ways of handling 
peacetime products, Standard engineers met the emergency 
without hesitation, drawing upon their long experience — 
their thorough familiarity with industrial handling needs. 
If you are producing war material or other products considered necessary 
to the war effort, find out what Standard Conveyors can do to step up 
production in your plant. Write for fuli information and copy of 
“Conveyors by Standard” —a valuable handbook on conveying methods. 


STANDARD CONVEYOR COMPANY at 
General Offices: North St. Paul, Minn. 
Address Dept. CM-11 


ENGINEERED FOR FASTER PRODUCTION 


supply. One of the finest chemists with 
whom the author has worked graduated 
from little-known pharmaceutical 
college; and there are two men on his 
staff who never had more than high 
school training, but whose tangible 
achievements have made history in 
their particular field. The tendeney 
still prevails in some circles to under- 
value our collateral artisans. Never- 
theless, without them the industrial 
chemist would be helpless. The author 
once had a foreman who could take 
a few pipes and couplings and turn 
them into almost any kind of apparatus 
needed. Such a man should be in- 
cluded on the roster. 

The set up to accomplish a complete 
mobilization of our chemical strength 
should probably be organized along the 
following lines: 

(1) A supreme chemical council to 
govern all war work with representa- 
tives from all chemical branches, scien- 
tists, industrial chemists, practical men, 
and to be subordinated only to a Na- 
tional Board of Directors. 

(2) A large number of trained chem- 
ical scouts, keen, imaginative and ex- 
perienced to gather at the source what- 
ever war problems present themselves, 
offensive, defensive or remedial. 

(3) A nation-wide roster to include 
all chemical talent, college-trained or 
not, both inside or outside’ existing 
chemical organizations. 

(4) Chemical groups covering each 
territory, modeled after a uniform pat- 
tern worked out by the National Su- 
preme Council, to be in contact with 
each other as well as with headquar- 
ters and be associated in turn with 
working groups in collateral fields. 

In the Civil War three chemists kept 
the South in the running until the 
end; one chemist in the North made 
the United States independent of the 
most critical foreign material. In the 
first World War, a German chemist 
almost decided the issue in favor of 
his country through one brilliant 
thought. Can we, at this critical 
time, afford to tey with our chemical 
potentialities and act as if we were 
preparing for a*war five years hence? 

Otto Eisenschiml, president, Scientific 
Oil Compounding Co., Inc., Chicago, IL, 


before the American Institute of Chem- 
ists, Chicago, Ill., Sept. 18, 1942. 


DESTRUCTIVE DISTILLATION OF 
LIGNOCELLULOSE 


MANY INVESTIGATORS have destructively 
distilled hard and soft woods, pure 
cellulose, lignin, and agricultural waste 
materials and various theories have 
been advanced for the source and 
mechanism of formation of the various 
products obtained. Destructive dis- 
tillation of lignocellulose compounds, 
other than the natural ones, has never 
been reported. 

Compounds with different cellulose 
and lignin contents, as produced by a 
wood hydrolysis process, were therefore 
carbonized to determine the source of 
the various products. By varying the 
ratio of lignin and cellulose, a better 
understanding of the mechanism of 
distillation may be attained and ap- 
plied to the treatment of naturally- 
occurring lignocellulose. 

A eylindrical, hoizontal, gas-fired 
retort was used to carbonize various 
lignocellulose compounds. Pure cellu- 
lose, soluble lignin, and maple wood 
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were distilled also, so that a complete 
correlation of the sources of various 
products could be obtained. 

The following conclusions were 
drawn from this work: (1) acetie acid 
ix derived principally from the cellulose 
while ethanol is originated solely from 
the lignin; (2) hemicellulose in wood 
is the chief source of acetic acid; (3) 
soluble lignin forms larger yields of 
charcoal and non-condensible gases and 
a lower yield of total aqueous distillate 
than does cotton cellulose: (4) the 
various lignocellulose compounds give 
larger yields of tar than either cotton 
cellulose or soluble lignin. 


Raphael Katzen, R. E. Muller and 
D. F. Othmer, Polytechnic Institute of 
Brooklyn, Brooklyn, N. Y., before the 
American Chemical Society, Buffalo, 
N. Y., Sept. 7-11, 1942. 


REMOVAL OF TAR-FORMING CONSTITU- 
ENTS FROM PYROLIGNEOUS ACIDS 


HUNDREDS OF organic compounds have 
been identified in pyroligneous acids 
from wood distillation. Many of these 
polymerize to form tars and coke-like 
pitch at every successive stage from 
each of the various processes which 
have been used to recover methanol, 
acetic acid and other materials there 
from. 

It was desired to tind a method 
Which would remove in a simple man- 
ner, With minimum adjustment of 
equipment and processing, substantially 
all the tar-forming materials in a 
single step early in the processing 
stages. Then the continuously plug- 
ging up with tars of heat transfer and 
other equipment could be obviated, and 
pure materials could be more easily 
made as finished products. 

It was found that the treatment of 
the liquors with H,SO, for a period of 
several hours resulted in the removal 
of practically all of the tar-forming 
constituents as fluid tar oils which 
could be removed without difficulty. 

The processing was developed on a 
laboratory scale to determine the opti- 
mum conditions of acid concentration 
and time of treating liquors from vari- 
ous steps of the refining processes, then 
on a pilot plant scale, and finally on 
a plant scale in conjunction with one 
of the processes used for the removal 
ot the methanol and acetic acid by dis- 
tillation technique. In a plant handling 
60 cords of wood per day, only a few 
pounds of H,SO, per day and no addi- 
tional equipment were required. <A 
simple plant control method was de- 
veloped. 

D. F. Othmer and Raphael Katzen, 
Polytechnic Institute of Brooklyn, 
Brooklyn, N. Y., before the American 


Chemical Society, Buffalo, N. Y., Sept. 
7-11, 1942. 


“With the number of research men 
in the field of synthetic rubber, with 
expenditures of millions of dollars 
yearly, one can feel confident that syn- 
thetic rubber tires will evolve with a 
life of at least 100,000 miles or, ew- 
pressed another way, the tires may 
well outlive the motor car.” 


CHEMICAL & METALLURGICAL 


A NAME EVERY ENGINEER SHOULD,ZKNOW 


Helps to solve 
vital shipping 
problems... 


Tank cars, lined with Amercoat, which formerly carried 
bulk shipments of fine wines now transport essential 


chemicals to war industries. The same Amercoat lin- 
ing which protected the delicate flavor of wines from 
contamination now protects these same tank cars from 


corrosion caused by more powerful chemicals. 


Amercoat is odorless, tasteless, chemically inert and di- 
electric to a high degree. All Amercoat products are 
compounded of inert synthetic resins, but each is modi- 


fied and pigmented to best meet stipulated problems. 


Tell us your problem...and we'll answer it with Amer- 
coat... or tell you Amercoat is not the answer. | 


COLD-APPLIED ON METAL OR CONCRETE 


Amercoat has successfully solved problems of corrosion ; 

or contamination in the Chemical, Petroleum, Maritime, | 
Food and many other industries. Write for Illustrated | 
Bulletin which gives complete details. 


DIVISION 


AMERICAN PIPE 
CONSTRUCTION COMPANY 


BOX 3428, TERMINAL ANNEX * LOS ANGELES, CALIFORNIA 
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THE PRODUCTION of vital metals so urgent 

today, can. be speeded through the use of 

Nichols Herreshoff Furnaces. Their proven per- 

formance, flexibility of design, compactness, 
= low power consumption and simplicity of oper- 
ation make them time and money savers for increasing the 
output of needed metals. 

Over —~y | years of proven performance in the DRYING @ 
ROASTING @ CALCINING of many materials is the reason 
why these furnaces are so extensively used in the metallur- 
gout and chemical industries. 

Bulletin No. 206 describes these furnaces and will be sent upon request, 
ENGINEERING & { venco} RESEARCH CORP. 
>=" NEW YO N. ¥. 
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In the SERVICE 


CONTINENTAL Belt Conveyor Idlers are “in the service’ too, speeding up pro- 
duction in all types of industry. These streamlined production soldiers are giving 
an excellent account of themselves on the toughest assignments. 
CONTINENTAL Idlers—both troughing and return rolls—are made in sizes up to 
60" with steel or cast iron rolls of 4", 5", or 6” diameter. They will interchange 
with other makes of idlers of similar type—either antifriction or babbitted. 

Bulletin ID-103 gives complete dimensional and price data. WRITE FOR A COPY 
NOW! We will gladly assist you with any conveying or power transmission 
problem, and solicit your orders and inquiries. Specify CONTINENTAL. 
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tive displacement meter, automatic- 
ally corrected for volume change due 
to temperature to a standard tem- 
perature of 60 deg. F. A “repeat 
register” is provided, which can be 
set for delivery from 10 to 100 gal. 

New apparatus for close fraction- 
ation of hydrocarbons, for use in 
plant control in the manufacture of 
synthetic rubber raw materials, to- 
luene, ete., and designed for both 
automatic and semi-automatic opera- 
tion, will be shown by Podbielniak 
Centrifugal Super-Contactor Co. 
This company plans also to exhibit 
a pilot-seale model of its centrifu- 
gal solvent extractor of 50° g.p.h. 
capacity. 

Wartime conditions will prevent 
Proetor & Sehwartz, Ine., from ex- 
hibiting actual equipment, but the 
company plans to show its latest de- 
velopments in drying and dehydra- 
tien machinery by means of photo- 
graphs and drawings. Samples of 
the produets made by the company’s 
new food dehydration equipment will 
be on display. 

Industrial gas burning equipment, 
specially designed for specifie appli- 
cations will be shown by the Selas 
Co., together with newly developed 
ceramie products of this coneern, in- 
eluding a variety of micro-porous 
poreelain filters. 

Ability to produce stainless steel 
castings to specifications for use in 
process applications will be the 
point put over by the exhibit of the 
Sivvyer Steel Casting Co. The dis- 
play will emphasize the company’s 
production of castings that are true 
and machinable. 

A.P.V. plate-type heat exchang- 
ers will be shown by Walker-Wal- 
lace, Ine. Special plates will be ex- 
hibited to indicate their adaptability 
to present-day requirements. 

Rough, polished and machined 
castings of several corrosion resist- 
ant alloys, ineluding Waukesha met- 
al, will be shown in the booth of 
Waukesha Foundry Co., together 
with a number of models of this con- 
cern's slow-speed, non-agitating pos- 
itive rotary pumps. 

Emphasis of the Wheeleo Instru- 
ments Co. exhibit will be on the 
interchangeability of parts in the 
eompany’s Universal controller. Re- 
mote controllers for level, flow and 
interface, and flame controllers for 
furnaces, will be on display. 

A variety of new testing and con- 
trol instruments will be exhibited by 
Wilkens-Anderson Co. Ineluded will 
be pH meters, spectrophotometers 
and photefluorometers, as well as 
equipment for test electroplating and 
de-plating. 
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ink Suspended h 
tion with “‘out of balance”’ 
An A T & M-designed link guar- — ‘ 
antees absolute minimum of foun- 
dation vibration. Fume-tight cov- ~~ ens trol — and 


ers: spray pipes; specials. — when specified. Laboratory units. 


Time slashed, manpower saved, 
operations combined or eliminated 
entirely are now directly resulting 
from the correct application of cen- 
trifugal force in extraction, filtration, 
dehydration, precipitation and coating 
processes. 

Great advances have been made. 
A. T. & M. engineers, expanding and 
adapting the usefulness of centrifugal 
force, have destroyed old barriers, and 
built a broad, practical foundation for 
lowered costs, improved products, 
wider markets, through better en- 
gineered centrifugals. 


For instance, one manufacturer, 


whose process involved the removal 
of two liquids from a solid, was unable 
to meet the competition of a substitute 
product — until A. T. & M. designed 
and helped plan the installation of 
special centrifugals which cut 734 
hours from process time. 

Another manufacturer, dehydrating 
crystals by a slow, laborious process, 
came to A. T. & M. to discover a 
speedier, alternative method. During 
preliminary consultation, it became 
obvious that an ordinary self-discharg- 
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opera- 
loads. 


AT & M Centrifugal Engineering Gives You 
The Whip Hand Over Process Time and Floor Space 


Suspended AT & M For heavy chemical 0 
service. Self-discharging baskets, 
Twin-Speed Regenerative Drive 
for entire batteries, positive con- 
all other accessories 


ing centrifugal basket would not do 
the job. As a result of painstaking 
tests, a special centrifugal and frame- 
work were devised which not only 
speeded dehydration but also per- 
mitted immediate, conveyor-belt pack- 
aging during discharge. 

In yet another case, costly after- 
filtering was eliminated by an A. T. 
& M.-designed 2-basket centrifugal. 
Clarification in the whirl of an im- 
perforate inner basket removed the 
coarser solids. Then, by decanting 
the liquid over the edge into a perfor- 
ate outer basket with a filter lining, 
the finer solids were removed — all 
in one swift, space-saving machine 
operation. 


Today, A. T. & M.’s engineering 
service is naturally heavily engaged in 
the war effort. Yet, with a view to 
winning the peace as well as the war, 
our engineers’ “know how” is at your 
firm’s disposal for future planning, so 
far as national needs permit. Write us. 
We keep strict confidence. Address 
American Tool and Machine Co., 
1421 Hyde Park Avenue, Boston, 
Mass., or 30C Church Street, N. Y. 


Base Bearing AT &M Motors built to 


, cannot n while centrifugal is in 
‘ use. Easily accessible brakes. Outer 
casing of solid iron or steel. 


T & own specifications. Re- 
baskets, if desired. Cover 
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VANTED 
SABOTAGE 


ARWNING to all 

plants: Beware of 
the Dust Saboteur —a 
dangerous character at 
times, and destructive 
more often than not. 


He's a vandal at heart. 
Delights in undermining 
health, ruining machin- 
ery and slowing up 
production. Must be hu- 
mored on occasion be- 
cause of a Jekyll-Hyde 
temperament that fre- 
quently cloaks valuable 
qualities. 


Should be placed in soli- 
tary confinement without 
fail and at the earliest 
possible moment. 


If you find this criminal 
roaming your plant re- 
port to us. Our men will 
trap him for you, be- 
cause they are experi- 
enced in dealing with 
desperadoes of this kind. 


FOUNDRY EQUIPMENT CO. 


347 S. Brykit St. 
Mishawaka, Ind. 
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SELECTIONS FROM FOREIGN LITERATURE 


SWELLING OF CELLULOSE ACETATE 


WHEN cellulose acetate films are 
swelled in aqueous phenol, both phenol 
and water are absorbed. Apparently 
the water absorption is strictly phy- 
sical, not chemical. Effects of tem- 
perature changes and of salts such as 
sodium sulphate have been studied. 
It was observed that films of second- 
ary cellulose acetate whiten and be- 
come translucent in 2 percent phenol 
solution. The whitening effect is in- 
tensified by washing out the phenol 
and drying the film. Whitening in 
phenol solution is accompanied by 
softening, and the film becomes more 
plastic than when dry or merely wet 
with water. This plasticizing effect 
disappears when the phenol is washed 
out. The original clarity of whitened 
films can be restored by replasticizing 
with phenol solution. These experi- 
ments are of interest in opacifying 
films or rayon, and in other connec- 
tions. 

Digest from “Swelling of Cellulose Ace- 
tate in Aqueous Phenol Solutions,’ by 
Ralph J. B. Marsden and A. R. Urquhart, 


Journal of the Teatile Institute 33, T105- 
34, 1942. (Published in England.) 


TESTING WITHOUT DESTROYING 


SrncE tools and machine parts have 
two sets of properties (one as struc- 
tural entities and the other as com- 
ponent raw materials) their tests must 
be planned accordingly. It should be 
possible to test structural parts with- 
out sampling and even without de- 
mounting, so that defects arising in 
operation can be detected with mini- 
mum expenditure of time and ma- 
terials. Available tests of this type 
are summarized in the accompanying 
table. 


Digest from “Testing Materials With- 
out Destruction,” by E. Brandenberger, 
Schweizer Archiv fiir angewandte Wissen- 
echaft und Technik 8, 157-65, 1942. (Pub- 
lished in Switzerland.) 


GAS PURIFICATION 


To COMPENSATE for the shortage of 
iron oxide purifier in gas plants expe- 
riments have been made with reburnt 
oxide. A mix which proved effective 
contained reburnt oxide 20, sawdust 3, 
ferrous sulphate 2 and slaked lime 1 


ewt., made up with 55 gal. of water. 
Sawdust serves to lighten the mass, 
preventing back pressure, while the 
ferrous sulphate and lime form a preci- 
pitated iron oxide with exceptionally 
high activity. Freshly burnt oxide 
was compared with oxide which had 
weathered for periods up to 7 years. 
The newly burnt oxide apparently con- 
tained some soluble iron, which would 
yield a highly active precipitate with 
lime. This soluble iron had been 
largely or wholly leached out of the 
weathered oxide. On the other hand, 
weathered oxide was about twice as 
rich in combined water as newly burnt 
oxide, a factor which probably more 
than compensates the loss of soluble 
iron. Soda or ammonia may be prefer- 
able to lime as a source of alkali, since 
there is some risk of caking if calcium 
sulphate is formed from the lime. As 
a stronger alkali, however, lime gives 
somewhat higher activity than is im- 
parted by soda or ammonia. In gas 
purification tests with about 150 tons 
of reburnt oxide gratifying results 
were obtained. Cost factors have not 
been evaluated, since the investigation 
was an emergency project, but pre- 
sumably the use of reburnt oxide is 
more expensive than purification with 
Dutch or Belgian bog ore. 

Digest from “Success of Burnt Oxide as 
Purifying Material,” by G. Dougill. Gas 


World 116, 177-9, 1942. (Published in Eng- 
land.) 


FLANGED JOINTS 


IN MAKING strength calculations from 
stress data for autoclave or pipe flanges 
due attention must be given to longi- 
tudinal stresses in the cylindrical por- 
tion. Calculations are also presented 
for shearing stresses at the boundary 
between flange and cylinder. Tangen- 
tial and flexing stresses are given spe- 
cial consideration, and a numerical 
example of stress relations is utilized 
for discussing principles of autoclave 
design. Good agreement was found 
between calculated and observed longi- 
tudinal stresses in the cylinder. Agree- 
ment was also good for tangential 
stresses under certain conditions, but 
for some mountings there were dis- 
crepancies. Flange stresses present 
greater difficulty, but in general the 


Summary of Non-Destructive Test Methods 


Test Method Applicability 
X-Ray examination. General 
X-Ray photography............... General 
jamma ray irradiation............ General 
Powder magnetism............. . Magnetic 

metals 
Magnetic induction. ........... . Magnetic 
metals 


Electric tests, e. g. eddy current 


Ultrasonic. . General 
Damping (elasticity modulus) .. General 
Vitroflux process.............. ... General 
X-Ray fine structure (wide angle General 


diffraction interferences) 
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Almost general 


Maximum Penetration Sensitivity 
Fe, 150 mm. Fe (50 mm.), 1% 
Al, 500 mm. Fe (100 mm.), 2% 


Fe, 20 mm. Fe (15 mm.), 5-10% 
Al, 50 mm. Al (50 mm.), 3-8% 


Fe, 20 mm. a little higher than in 
Al, 50 mm. visual examination 
Fe 70-250 mm. Example: } 

W 100 mm. Fe (150 mm.), 4% 


slight surface cracks, 
1 micron wide 


whole cross section ............ 


surface, or some- cracks, e. g. 1 micron 
times whole cross wide 
section 

several mm. 

whole cross section 

surface defects 


surface defects sensitive to internal 


stresses 
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MAKE THE 
BEST OF WHAT WE HAVE 


Drums and tank cars form the necessary supply line from the chemical manufac- 
turer to your plant—without them it is impossible to ship the synthetic organic chem- 
icals you need. Now it is more important than ever before that empty drums 
and tank cars be immediately returned—in good condition—to speed present 


deliveries and to insure future deliveries. To insure maximum use of every VICTORY 
drum, please . . . 


BUY 
WAR 


RONDS 


a 


if 


1. Return drums to the plant from which they came 2. Don’t use drums for transporting or storing other 
as soon as they are empty. materials. 


3. Use straight, threaded spigots. Tapered, threaded 4. Don’t rinse empty drums. For return shipment just 
spigots tear out bungs, replace bungs tightly. 


5. Handle drums with care. Dropping drums will 6. Safety First! Always roll or hoist drums off and on 
spring the seams, and ruin them for further use. trucks or loading platforms. 


Reprints of this advertisement suitable for posting 
on bulletin boards are available without charge. 


CARBIDE AND CARBON CHEMICALS CORPORATION 


Unit of Union Carbide and Carbon Corporation 
30 East 42nd Street [gig New York, N. Y. 


PRODUCERS OF SYNTHETIC ORGANIC CHEMICALS 
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a 
der boundary and in the extended cyl- 
scat % “| inder end stress calculations give only 


a partial ¢ somewhat idealized pic- 
flange profiles are suggested. 


BETTER SEPARATION | Digest trom “Calculating Sound Fiang 


Unions for Autoclaves, Pipelines and the 
Like,” by R. V. Baud, Schweizer Archir 


fiir angewandte Wissenschaft und Technik 
FASTER WITH FEW 1942. (Published in Switz 
erland. ) 
; ne RESEARCH on fatigue in aluminum and 
a its alloys has made significant prog- 


ress but is still far behind the develop- 
ment attained by fatigue testing of 
iron and steel. Controlling factors in- 
clude casting method, test piece di- 
mensions, heat treatment history, phys- 


High speed in acceleration of 
Fletcher Centrifugals quickly 
brings the basket speed to its 
maximum...High speed of 
basket gets fast, more thorough 
separation. ..““Centroid Control” ical treatments (rolling, sandblasting, 
reduces unloading time. . . Each welding and others), pickling and sur- 
Fletcher Centrifugal does face condition (oxide films, corrosion 
more per day, you need 

fewer Fletchers to close 

the gap between pro- 
ED duction and demand! 


FLETCHER WORKS 
Glenwood Avenue and 2nd Street 
Philadelphia, Pa. 


ALS 


WITH EXCLUSIVE FLETCHER SAFETY FEATURES 


KNOW the latest — 


methods ... standards... practices 
in PETROLEUM CHEMISTRY, DISTILLATION, REFINING | 


Load, Kg. Per Sq. Mm. 


ERE is a comprehensive presentation of the 


10 iL i 4. 
chemical fundamentals of petroleum production, 10 30 50 100 150 
refining and utilization—discussed in light of the facts Load Cycles 


| Fig. 1l—Influence of pickling on fatigue 

strength. (1) Not pickled; (2) HeSO, + NaF, 

| water rinse; (3) Same, no rinse; (4) NaOH, 
water rinse; (5) NaOH, no rinse 


known today. Now brought completely up-to-date in 

revised edition, it presents the important findings on 
a recent advances and developments in the petroleum 
industry in America. 


CONTENTS state and the like). Notches, rivet 
2. Chemical Constitution of Petro also be considered. Because stresses 
3. Group Reactions of Petroleum Oils vary so much in kind and intensity 
(Formerly entitled: Petroleum and Its Products) S eee Se the stress must be accurately known 
By W. A. Gruse and D. R. Stevens o ee = Soe and defined. Two types of flexing test 
Mellon Institute of Industrial Research 8. Refining by Chemical Methods are useful; one employs round rotating 
; 7, ies 7? 10. Cracking of Petroleum Oils rods while the other employs flat test 
N the most convenient, practical form, this book — I 
The influence of pickling on fatigue 
completely covers the chemistry of petroleum, mod Petrol Lut I ry 
. Lubrication an¢ troleum Lubri- “eng ‘ 
ern methods of petroleum production, and utilization -—o sacs : strength of round rotating Avional 
r It provides a detailed description of the important 15 ~——— Amorphous Waxes, and (Al :¢ u:Mg) rods is illustrated in Fig. 
*etrolatum 
types of petroleum, gives a critical comparison of the 16. Fuel Oils 1. The effect of rod diameter as shown 
various methods of refining and distilling and the . Hn ly - Products for similar flexing tests in Fig. 2 shows 
4 processes of cracking, and includes a thorough dis and By pene 
Appendix 
cussion of all petroleum products and by-products Physical Properties of Hydrocarbons € 
as: the making of hydrocarbons | MeGraw-Hill Book Co., Inc., 330 W. 42nd St., N. Y. : 3 T | é 
important for synthetic motor fuels ‘ Send me Gruse and Stevens Chemical Technology of | M3 | — ss 
—the most recent approach to the + Petroleum for 10 days’ examination on approval. In ; a | £ > 
high octane gasoline problem — 10 days I will send $7.50, plus few cents postage, or + D1I0F | ES 
‘ molecular distillation — the phase return book postpaid (Postage paid on cash orders.) | x | | “ ct 
under high pressure—extreme pres- | | 
sure lubrication—infra red absorp- 10 20 30 $= 
tion spectra—etc., etc. ' 5. we 
City and State.. Company........ 11-42 | Rod Diameter, Mm 
10 DAYS' FREE APPROVAL | Fig. 2—Effect of rod diameter on flexing tests 
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that the lower limit is identical with 
the fatigue strength with respect to 
elongation-compression stresses. Numer- 
ous other factors are studied with re- 
spect to aluminum, Duralumin, Anti- 
korrodal (Al:Mg:Si), Peraluman 
(Al:Mg) and Al:Mg:Mn alloys. 

Digest from “Fatigue Strength of Alumi- 
num and its Alloys,” by Irmann., 
Schweizer Archiv fiir angewandte Wissen- 
chajt und Technik 8 52-63. 1942. 
lished in Switzerland.) 


ENGINE COOLING SYSTEMS 


WHEN modern high-speed engines are 
installed in power plants the cooling 
water which has served older, larger, 
slower engines with entire satisfaction 
may prove to be unsuitable. The high 
speed engine uses less cooling water, 
hut is more exacting as to quality. 
Dissolved serious trouble 
maker because it accelerates corrosion. 


oxygen is a 
In a closed system oxygen in the water 
may be relatively harmless, but if the 
Water passes over an open cooler it is 
repeatedly charged with fresh oxygen. 
Tannin preparations can be used effect- 
ively oxygen. thin 
black film of iron tannate is deposited 
on the metal surface, which thereby 
receives effective protection. When cir- 
culation of cooling water depends on 


for absorbing 


a pump, and water stops circulating 
as soon as the engine stops, cooling 
will not be entirely satisfactory. En- 
should be supplied over- 
tanks having enough 
run at least 20 min. in 
dental pump stoppage, or to circulate 
water for a time after the engine stops. 


gines from 
water to 


case of acci- 


head 


Digest from “Trouble in 
System,” by F. D. Langley. 
Power 37, 160-2, 1942. 
land.) 


the Cooling 
Gas and Oil 
(Published in Eng 


CAKING POWER OF COAL 


Tests made by the Midland Coke Re- 
search Committee show that the swell- 
ing power of coals, being influenced by 
hydrogen content as well as by carbon 
content, is more directly proportional 
to heat value than to carbon content. 
Since swelling power is the best single 
criterion of performance in coke ovens 
producers the B.S. crucible 
swelling test is recommended as the 
simplest in a selected list of swelling 
tests. It is also the most informative, 
but no single swelling test is sufficient- 
ly aceurate and reliable to serve as 
the sole criterion of caking or swelling 
properties. If the swelling test 
forms with analytical data for a coal 


or vas 


it can be accepted; if not the coal 
should be investigated for fusain or 


durain and the analysis should be 
checked before judging the coal from 
its swelling behavior. Durain, what- 
ever its composition, is always a non- 
swelling component. As volatile mat- 
ter rises above 16 percent high grade 
coals develop agglutinating power. The 
agglutinating index is low if hydrogen 
content is below about 4.8 percent, prob- 
ably because the tar yield is then 
barely sufficient for coke formation 
with little left over to wet the admixed 
sand. Above 5 percent hydrogen the 
agglutinating index is influenced by 
hydrogen as well as carbon, but as 
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stock for Prompt Shipment. 


A special quality control plan en alloy steels gives the heat 
treater exact data on every bar to guide him in securing 
better results in less time. Write for complete information. 

If you do not have the blue and grey Ryerson Stock List 
we will gladly send a copy. Joseph T. Ryerson & Son, Inc. 
Plants at: Chicago, Milwaukee, St. Louis, Detroit. Cincinnati, 
Cleveland, Buffalo, Boston, Philadelphia, Jersey City. ete. 


A COMPLETE STOCK OF STANDARDIZED 


INDUSTRIAL THERMOCOUPLES 


STEELS 


PROMPT SHIPMENT FROM 10 PLANTS 


Over 40 kinds of alloy steels—both standard S.A.E. analysis 
and special heat treated Ryerson alloys—are included in the 
wide range of Certified Steel products carried in Ryerson 


Principal Products Inclucle: 
Shapes, Structur ils, 

Sheets, Floor 
Plates, Alloy and Tool 
Steels, Allegheny Stainless, 
Screw Stock, C. F. Shafi- 
Tubing, 
Reinforcing Steel, Welding 
Rod, Nuts, Bolts, 


Bars, 


Plates, 


ing, Mechanical 


Rivets, 


* 
THERMOCOUPLES 


LEAD WIRE 


THERMOCOUPLE 
WIRES 


INSULATO"S 


TERMINAL 
HEADS 


CONNECTORS 


PROTECTION 
TUBES 


AND THEIR ACCESSORIES FOR ALL MAKES OF PYROMETERS i 


ARKLAY S. RICHARDS COMPANY, INC. 
66 WINCHESTER ST., NEWTON HIGHLANDS, MASS. . 


In the all-out war 
effort we're busy do- 
ing our part, but 
_ we're still making pumps that are 


needed in your 
regular produc- 
tion. 


In the meantime 
get all you can 
out of your pump 
equipment. 


And, if you need 
pumps handle 
your production for Vital 
products, send us your specifications. 
ump Pumps are positive action— 
made in sizes to meet many require- 


ments. 


BUMP Co. 
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GENERAL 

CONTROLS 

SOLENOID VALVES 
* 


SUITABLE FOR ALL SERVICES 
HANDLE LIQUIDS, GASES, 
VAPORS AND REFRIGERANTS 


TYPE K-10 Lever ac- 
tion develops 6 times 
power of usual solenoid. 
Now available up to 
1%” LP.S. with port 

sizes up to %”. 


TYPE K-20 Single 
seated valves for appli- 
cations where single 
needle port sizes pro- 
vide sufficient flow 
capacity. %” 1.P.S. with 
and Va" ports. 


Write for Catalog. 


GENERAL 


801 ALLEN AVENUE 


CONTROLS 


GLENDALE, CALIFORNIA 


BRANCH OFFICES: BOSTON © NEW YORK © PHILADELPHIA © 


CLEVELAND * DETROIT * CHICAGO © DALLAS * SAN FRANCISCO 
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WE BUILD 


JAW CRUSHERS 
GYRATORY CRUSHERS 
REDUCTION CRUSHERS 

CRUSHING ROLLS 

GRINDING MILLS 

BALL MILLS 
TUBE MILLS 
ROD MILLS 
GRIZZLEY'S 
FEEDERS 
CLASSIFIERS 
SAMPLERS 
JIGS 
FURNACES 
SETTLERS 
CRUCIBLES 
FOREHEARTHS 
CONVERTERS 
CASTING MACHINES 
ACCESSORIES 
COMPLETE MILLING 
AND SMELTING 
PLANTS 

ROTARY KILNS 

ROTARY COOLERS 

ROTARY DRYERS 


% The most familiar conception of the term “grinding mill” 
is of a cylindrical machine in which material is ground 
fine by impact of various kinds of media. The manu- 
facture of such a unit is comparatively easy, but there is 
a wide gulf between one merely fabricated of so much 
steel plate and sundry castings, and one into which is 
built, also, a complete understanding of the work that 
the machine is to do and the results that are expected. 
This latter marks the difference between Traylor Grind- 
ing Mills and the common garden variety, and it is also 
the reason why our machines have been preferred, dur- 
ing many years past, by engineers who “know their 
stuff,” in the chemical and process industries. 


% In a very real sense, each Traylor Grinding Mill is built 
to order, because our engineers always find necessary 
some departure from “standard,” in order to fit exactly 
what they know to be the needs of the customer in process 
of being served. So. whatever material it may be that you 
wish to grind, or whatever is the quantity you wish to 
produce, consult these engineers first. No obligation. of 
course! You cannot lose when you lay your bet on Traylor! 
Write us soon! 


SEND FOR BULLETIN 2103 


RAYLOR 


ENGINEERING & MANUFACTURING CO. 
MAIN OFFICE AND WORKS — ALLENTOWN, PENNA..U.SA 


ew YORK CITY CHICAGO POKANE 
sare Empire State Bidg 2051 One La Salle St., Bidg. South 2707 Rhyolite Road 
SALT LAKE CITY LOS ANGELES 
101 West Second South St 919 Chester Williams Bidg. 


Export Department—104 Pear! St.. 
Buenos Aires, Santiago. 


18411 


C EQUIPMENT CO.,. LTD. 
551 Howe St., Vancouver B. C 


New York Cit Foreign Sales Agencies: London, Lima. es Paulo, Rio de Janeiro, 
Valparaiso, Ourte, Antofagasta, San Juan, P. R. 
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oxygen content increases its influences 
becomes stronger until it entirely dom- 
inates that of hydrogen. 

Digest from “‘Caking and Swelling Power 
of Coal,” by R. A. Mott. Fuel in Science 
and Practice 21, 51-62, 80-8, 1942. (Pub- 
lished in England.) 


| RESERVOIR CONTROLS 


For practical purposes, in operating 
volumetric or hydraulic controls for 
oil wells, the volume: pressure rela- 
tion is expressed by the equation 
Ve=KP, where Ve is rate of oil pro- 
duction in units of volume and time, 
K is a constant and P is the effective 
working pressure. For simplicity an 
oil reservoir is assumed to be a wide 
flat disk holding liquid under a hydro- 
static head corresponding to the un- 
derground depth. The effective work- 
ing pressure is equal to the closed-in 


| pressure at a depth opposite the pro- 
| ducing sand minus the back pressure 


« 


against which oil is being taken from 
the well. Calculations in which the 
pressure was taken only as the head 
lost across the orifice brought out an 
apparent anomaly which disappeared 
when the head lost across the sand was 
also considered. The correct equation 
was found to be Ve—K’P’ 
where P’ is the pressure drop across 
the sand and P” is P—P’. But in 
producing oil from wells under volu- 
metric or hydraulie controls P” is 
negligible and the equation takes the 
simpler form Ve=AP. 

Digest from “Reservoirs Under Hy- 
draulie and Volumetrie Controls,” by A. H 
Nissan, Journal of the Institute of Petrol 


eum 28, 146-57, 1942. (Published in Eng- 
land.) 


CETANE NUMBERS OF HYDROCARBONS 


Fuets for diesel engines have been 
tested for cetane number with several 
alkylbenzenes or derivatives thereof as 
blending ingredients. The results con- 
firm the general parallelism between 
octane number and cetane number, in 
that fuels with a high octane number 
have a low cetane number. It was 
found that n-dodecylbenzene and n- 
tetradecylbenzene have the cetane num- 
bers 68 and 72 respectively. Their 
blending curves with a low standard 
reference fuel (cetane number 18) are 
linear. Diphenyl, diphenylmethane 
and dibenzyl were also tested. They 
all boil within the diesel fuel range 
and have low cetane numbers: there- 
fore they were tested only as blending 
ingredients. Their influence on ce- 
tane numbers is illustrated by the 
table, which shows the results of 
blending with a high standard refer- 
ence fuel (cetane number 70.5). 

Digest from “Evaluation of n-Alkylben- 
zenes and Certain Related Hydrocarbons 
as Diesel Fuels,” by T. Y. Ju, C. E. Wood 
and F. H. Garner, Journal of the Institute 


of Petroleum 28, 159-71, 1942. (Published 
in England.) 


Cetane Number of Reference Fuel After 
Adding the Indicated Weight Percent of 
Blending Ingredient 


Hydrocarbon Weight Percent 

50 40 30 25 20) 
- - 61 67 
Diphenylmethane 48 - 57 — 65 
- 45 51 — 59 — 
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Already, B&W engineers have assisted in the de- 
sign and construction of several plants for the pro- 
duction of synthetic rubber ingredients. Last year, 
B&W completed and published 157-page Techni- 
cal Bulletin No. 6-D, "Properties of Carbon and 
Alloy Steel Tubing for High Temperature — High 
Pressure Service". And in the wide range of B&W 


Write on your business letterhead for a copy of Bulletin No. 6-D 
now; then ask B&W engineers for specific recommendations 


on your individual requirements. 
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Photo courtesy of Stondord Oi! Co., of New Jersey 


Croloys are analyses that meet all needs for seam- 
less alloy tubing in the production of butadiene, 
styrene, and other refinery products for synthetic 
rubber manufacture. 

Hence B&W is the logical source of tube informa- 
tion for refiners planning new construction or plant 
conversion to meet requirements for rubber. 
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THERMAL AND CATALYTIC METHODS 


ISOMERIZATION OF PURB HYDRO- 
CARBONS. By Gustav Ngloff, George 
Hulla and V. I. Komarewsky. Pub- 
lished by Reinhold Publishing Corp., 
New York, N. Y. 499 pages. Price $9. 

WITH ISOMERIZATION processes rapidly 

assuming increasing importance in 

petroleum, synthetic rubber and or- 
ganic chemistry technologies, it is for- 
tunate that such a book has been pub- 
lished to summarize and classify our 
present knowledge on the isomerization 
of pure hydrocarbons. As additional 
data are made available, such organiza- 
tion will become of increasing impor- 
tance to prevent our chemists from 
hecoming drowned in their own knowl- 
edge. The terrifying possibilities are 
shown simply by the fact that in the 
paraffin series alone, the number of 
possible isomers ranges from the known 

two of butane to the predictable 624 

trillions of the 40-carbon molecule. 
This monograph deals with the basic 

isomerization reactions for the alkanes, 
alkenes, alkadienes, alkapolyenes, 
alkynes, alkadiynes and alkapolyynes, 
eyclanes, spiranes, bicyclanes, polycy- 
clanes, cyclenes, bicyclenes, polycy- 
clenes, and the aromatic hydrocarbons. 

The authors review the mechanisms of 

hoth thermal and catalytic methods. 
Available experimental data have 

been calculated to a uniform basis 
wherever possible. A comparison of 
catalyst concentration, time, tempera- 
ture, pressure, and yield of products 
for more than 1,700 experiments on 
isomerization are shown in 182 pages 
of tables. An appendix contains trans- 
lations from Russian and German on 
iso-alkane determination and a digest 
of representative patents on isomeriza- 
tion of hydrocarbons. 


PRACTICAL FURNACE INFORMATION 


CHEMISTRY OF INSECTICIDES 
AND FUNGICIDES. By Donald 2. 
H. Frear. Published by D. Van Nos- 
trand Co., New York, N. Y. 300 
pages. Price $4. 

Reviewed by J. R. Callaham 

FOR MANY years there has been a great 

need for a reference book that would 

classify, evaluate and summarize our 
present-day knowledge on the chemis- 
try of industrial insecticides and fun- 
gicides. Works have appeared which 
cover the subjects of applied entomol- 
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ogy and plant pathology, but the pres- 
ent publication is the first of its kind 
devoted solely to the chemical aspects 
of this growing field. 

This book is concerned primarily 
with the composition, properties and 
reactions of the yarious chemicals used 
or proposed for the control of insects 
and plant diseases. It is valuable for 
the research chemist and entomologist 
the biochemist, and the graduate stu- 
dent. The author deals with the purely 
chemical aspects of insecticides and 
fungicides thoroughly, and his cover- 
age of the voluminous and scattered 
literature is selective as well as com- 
prehensive. The brief historical re- 
view of each compound will prove of 
interest to many in the field. 

Helpful as the book will undoubtedly 
prove to research chemists and ento- 
mologists, this reviewer believes that 
its usefulness would be greatly en- 
larged if industrial and economic as- 
pects were given more stress. It is 
sometimes difficult, for instance, to 
judge the relative importance of some 
of the minor products discussed. More 
recent statistics than those used are 
often available. Nothing shows the 
economic importance and trend of a 
product more than tabular statistics on 
production or consumption and price 
ranges for a period of years. Such 
figures can be obtained without too 
much difficulty for the more common 
insecticides yet, for some reason, they 
are practically never given in publi- 
cations. 

Sales figure for calcium arsenate in 
1941, which was 70,000,000 Ib., will 
probably cause some authorities to dis- 
agree with the author’s statement, “it 
appears that the use of caleium arse- 
nate, in this country at least, is de- 
clining.” It would seem that this large- 
tonnage insecticide would deserve more 
than the five pages devoted to it. 

Usefulness of the work, in the opion- 
ion of this reviewer, could have been 
further increased by including more 
data in convenient tabular form, such 
as analyses or specifications of leading 
products now on the market, compa- 
rative physical constants, orders of 
toxicity to insects, toxicity to warm- 
blooded animals, ete. Also useful 
would have been more information on 
commercial and home methods of prep- 
aration, corrosive action, if any, on 
spray equipment, poisoning effects on 
soils, shipping containers and regula- 
tions. More stress, it is felt, could 
have been given to certain of the more 
promising recent developments and to 
the trend toward synthetie organic 
compounds in place of devoting some 
70 pages to detailed analytical meth- 
ods, taken mostly from the A.0.A.C. 
“Official and Tentative Methods of 
Analysis.” 

However, Frear has made a pioneer 
and worth-while contribution to the 
field of insecticides and fungicides and 
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he is to be commended for the thor- 
oughness with which he has reviewed 
the available literature on the subject. 
It is hoped that in future editions the 
author will include more data of a 
commercial and economic nature and 
hence extend the usefulness of the book 
from research chemists and entomolo- 
gists to include dealers and manufac- 
turers, industrial chemists, economists, 
salesmen and others concerned with in- 
dustrial aspects of the field. To fulfill 
such an order is not easy, for it is 
almost axiomatic that concerns and 
individuals most avid to obtain and 
use such practical information are 
least cooperative in supplying the 
same. However, an excellent beginning 
has been made. 


PIONEER CONTRIBUTION 


INDUSTRIAL FURNACBRS, Vol. II. 
Seeond Edition. By W. Trinks. Pub- 
lished by John Wiley & Son, New 
York, N. Y. 351 pages. Price $5.00. 

Reviewed by William J. Shore 

PRorEssoR TRINKS has written a most 
competent book which should be of 
great interest to all industrial fur- 
nace men. A study of the material 
presented shows quite clearly and dis- 
tinetly how modern economic forces are 
influencing the design of furnace equip- 
ment and the selection of fuels. It is 
interesting to note the trend towards 
the use of prepared fuels such as gas, 
oil and electricity, and the trend away 
from hand-fired coal installation, in 
spite of the fact that coal is the low- 
est cost heating medium. The present 
demand for higher quality of materials 
produced, coupled with the ease of 
applying these fuels in a simpler and 
more effective manner, are in part the 
reason for this change. 

The chapter on labor saving devices 
is replete with an infinite variety of 
automatic continuous conveyor type 
furnace equipment. These new ma- 
chines turn out quantity and quality 
products in small space and with a 
minimum amount of hand labor. Even 
though hand-fired coal applications are 
on the way out, Professor Trinks de- 
votes considerable space to the use of 
pulverized coal as fuel for large con- 
tinuous furnaces. Thus, the cycle com- 
pletes itselfi—back to coal again—ex- 
cept that this time no hand labor is 
required. 

It is apparent that the materials 
have been chosen with discrimination 
and with meticulous care. The many 
photographs, charts and tables are all 
highly informative and should be help- 
ful. There are no involved and com- 
plicated mathematical formulas in this 
book, which fact should appeal to the 
practical furnace man. This book can- 
not be skimmed through or read in 
haste. If read leisurely and with close 
attention, it will fully repay the time 
devoted to it. 
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IF Our industria] TOCess calls for Sodium Silicate 
Or if you believe this Multi-use Chemica] Could pos. 
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Simplify 
Synthetic Rubber 
PRODUCTION 


Speed in the manufacture of synthetic rubber calls for 
simplified control and shut-off of volume and pressure. 


For this purpose, consider the advantages of R-S Cast 

Steel Butterfly Valves. 

@ Six revolutions of the hand wheel completely open the valve 
vane or close it wedge-tight. 

@ Streamlined vane is self-cleaning. Unrestricted flow, with mini- 
mum pressure drop. Practically no turbulence. 

@ There are no pockets, right angle bends or reverse turns to 
cause air bubbles or collect sediment. 

@ Beveled vane seats at an angle against the 


valve body for wedge-tight shut-off. 


@ Maintenance is no problem. Valves give 
trouble-free performance for 
years. 


@ Manual or automatic control 
for wide temperature and 
pressure ranges. 


PRODUCTS 
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300 pound Cast Steel American Standard 
with raised face. Ball bearing mounted with 
stuffing box. 


Write for Catalog No. 15-B. Cover illus- 
tration is a 300 pound ring joint American 
Standard Steel Valve for 1500° F. 100 
pounds working pressure. Over-sized stuff- 
ing boxes with high temperature packing. 


BUTTERFLY VALVE DIVISION 


R-S PRODUCTS CORPORATION 


4523 Germantown Ave. Philadelphia, Pa. 


BUTTERFLY VALVES 
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ATOMISTICS 


THE “PARTICLES” OF MODERN 
PHYSICS. By J. D. Stranathan. 
Published by The Blakiston Com- 
pany, Philadelphia, Pa. 571 pages. 
Price $4. 

Reviewed by Emy Henning Nachod 

A Goop house is built out of many 

bricks, not only many in number but 

also manifold in regard to size and 
shape. The great building which we 
call Physics is also built out of many 

“bricks” differing size, shape, 

weight and structure. 

Dr. J. D. Stranathan of the Univer- 
sity of Kansas has undertaken the 
difficult task to render an account of 
the state of knowledge of these differ- 
ent species of “bricks” in his “Parti- 
cles of Modern Physics.” The book is 
divided into 14 chapters which contain 
the following subject matter: gaseous 
ions, the electron, the electrical dis- 
charge, cathode rays, positive rays and 
isotopes, photons, X-rays, a-, B- and 
y-rays, the positron, the neutron, atom- 
ic nuclei, cosmic rays, the mesotron, 
and particles or waves? 

It is extremely enjoyable to read 
the book which is written in plain lan- 
guage. Many figures and illustrations 
help the reader in the pursuit of his 
studies. Pertinent literature is quoted 
at the foot of each page and represents 
a critical selection rather than a com- 
plete enumeration of papers. This 
however, is justified for the purpose of 
this treatise. The publishers have 
done their share regarding the printing 
and the binding. 

The book is wholeheartedly recom- 
mended to anybody who wishes to ac- 
quaint himself with atomisties and 
wants to keep abreast with the rapid 
development of the last decades. 


COMPREHENSIVE REFERENCE 
KEEPING LIVESTOCK HEALTHY. 

By staff of U. S. Department of 

Agriculture. Available from Super- 

intendent of Documents, Washington, 

D. C. 1276 pages. Price $1.75. 
THIs is a comprehensive reference vol- 
ume intended to stimulate all divi- 
sions of agriculture toward better ani- 
mal husbandry and animal supply for 
food, fiber, and byproducts. Various 
chapters are by specialists in the De- 
partment, presenting scientific infor- 
mation and recommendations regarding 
disease or pest control. 

Any chemical engineer, research 
agency, or company, which deals with 
insecticides, pest control chemicals, or 
other materials for the animal indus- 
tries of the country will find this vol- 
ume a must item for its library and 
for regular use. Those having occa- 
sional interest in such chemicals or 
in the products of the animal indus- 
tries as raw materials for further pro- 
cessing will do well to have it avail- 
able. Many of the chapters are very 
readable and stimulating in addition 
to being useful to answer the occa- 
sional strange inquiry which the or- 
dinary reference books do not cover. 
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More Power to 


Translating the high speed revolutions of a motor into the slow driving 
power of an ammunition hoist means a slowdown in speed—an increase 
in power. 

Foote Bros. speed reducers have the rugged construction, the simplicity, 
the high efficiency and smoothness of operation that have won their 
acceptance by the Navy on our new battleships. 


The lessons learned in the laboratory of war—the refinements made 
necessary in reduced size, reduced weight, increased efficiency and depend- 
ability, all spell new and improved speed reducers for industrial applica- 
tions such as conveyors, elevators, agitators, mixers, dryers, kilns, hoists 
and mills when the war is over. 

The plant of Foote Bros. Gear and Machine Corporation is today a huge 
laboratory developing new tecianiques in engineering and new techniques 
in producing better gears and better speed reducers. These developments 
promise peacetime gears and speed reducers that will enable American 
manufacturers to provide better machines at lower cost. 


FOOTE BROS. GEAR AND MACHINE CORPORATION 
5301 South Western Boulevard 
CHICAGO 
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Willson Respirators and Industrial 
Goggles are light in weight, combin- 
ing adequate protection with greatest 
possible comfort for your workmen. 


Fito, There is a Willson personal protective device 
for clmost every conceivable industrial hazard. 
Call in your local Willson Safety Service Rep- 


resentative or write direct, 


* RESPIRATORS GAS MASKS HELMETS 


DOUBLE 


PRODU CTS INCORPORATED 


READING,PA_US A Fstablished 1870 
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GOVERNMENT PUBLICATIONS 


The following recently issued documents are available at prices indicated from 
Superintendent of Documents, Government Printing Office, Washington, D. C. 
In ordering publications noted in this list always give complete title and the 


issuing office. 
order, 


r check. 


coupons, 


Remittances should be made by postal money order, 
Do not send postage stamps. 
in paper cover unless otherwise specified. 


express 
All publications are 
When no price is indicated, pam. 


philet is free and should be ordered from Bureau responsible for its issue. 


Effects of Artificially Drying Seed 
Cotton on Certain Qua.ity Elements of 
Cottonseed in Storage. Agriculture De- 
partment, Circular tol. Price, 5 cents. 


The Wild Horse Quicksilver District, 
Lander County, Ne.ada, by Carle H. 
Dane and Clyde P. Ross. Geological 
Survey, Bulletin 931-K. Price, 25 cents. 


Manganese Deposits in the Paymaster 
Mining District, Imperial County, Cali- 
fornia, by Jarvis B. Hadley. Geological 
Survey, Bulletin 931-S. Price, 30 cents. 


Muscovite in the Spruce Pine District, 
North Careline, by T. L. Kesler and J. 
Olson. Geological Survey, Bulletin 
936-A. Price, 35 cents. 

Electrodeposition of Manganese. No. 
15 of Hydrometaliurgica! Studies of Man- 
ganese Ores, by David Schiain. Bureau 
of Mines, Report of Investigations 3651. 
Mimeographed. 


Dimensional Changes of Floor Cover- 
ings with Changes in Relative Humidity 


and Temperature, by Percy A. Sigler, 
Robert I. Martens, and Elmer A. WKoer- 
ner. Bureau of Standards, Report 
LBMSS85. Price, 10 cents. 


Structural, Heat-Transfer, and Water- 
Permeability Properties of “Speedbrik” 
Wall Construction Sponsored by the Gen- 
eral Shale Products Corporation, by 
Mahlon F. Peck, Vincent B. Phelan, 
Richard 8S. Dill, and Perry H. Petersen. 
Bureau of Standards, Report BMSS86. 
Price, 15 cents. 


A Methed for Developing Specifica- 
tions for Building Construction. Report 
of Subcommittee on Specifications of the 
Central Housing Committee on  Re- 
search, Design, and Construction. Bureau 
of Standards, Report BMSS87. Price, 10 
cents. 


Workers in Subjects Pertaining to 
Agriculture in Land-Grant Colleges and 
Experiment Stations, 1941-42. Depart- 
ment of Agriculture, Miscellaneous Pub- 
lication 48. Price, 25 cents. 


Soluble Material of Soi's in Kelation 
to their Classification and General Fer- 
tility. Department of Agriculture, Tech- 
nical Bulletin 813. Price, 15 cents. 


Soap Specifications. P-S-536a, Soap 
and Soap-Products; General Specifica- 
tions (Methods for Sampling & Testing). 
Price, 10 cents. 


Possible Substitutes for Nickel in the 
resent Five-Cent Coin, by ©. Travis 
Anderson. No, 56 of Progress Reports 
Metallurgical. Bureau of Mines, Report 
of Investigations 3658. Mimeographed. 


Nickel-Copper Deposits on the West 
Coast of Chichagof Island, Alaska, by 
William T. Pecora. Geological Survey, 
Bulletin 936-I. Price, 20 cents. 


Military Protective Construction (Pas- 
sive Defense Measures Against Aerial 
Attack). War Department, Technical 
Manual 5-310. Price, 20 cents. 


A Tarif Com- 
issued in four. vol- 
umes. Part I—Trade of Latin America 
With the World and With the United 
States Price, 20 cents. Part Il—-Com- 
iercial Policies ard Trade Relations of 
Individual Latin American Countries. 
Volume 1—The South American Repub- 
lics. Price, 35 cents. Part II, Volume 
2.—Mexico and the Republics of Central 
America and the West Indies. Price, 40 
cents. Part Ill——Selected Latin Ameri- 
can Export Commodities. Price, 35 
cents. 


Latin American Trade. 
mission document 


Home Insulation with Mineral Prod- 
nets—Conservation of Fuel for War, by 
Oliver Bowles Bureau of Mines, In- 
formation Circular 7220. Mimeographed. 


F uorspar and Cryolite, by H. W. 
Davis Bureau of Mines, Chapter (pre- 
print) from Minerals Yearbook 1941. 
Price, 5 cents. 

Vapor-Pressure Chart for Volatile 
Hydrocarbons, by R Vincent Smith. 
Bureau Mines, Information Circular 
7215 Mimeographed. 
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Crude Oils of New Mexico, by E. C. 
Lane. Bureau of Mines, Report of In- 
vestigations 3660. Mimeographed. 


Marketing Mineral Pigments, by 
Charles L. Harness. Bureau of Mines, 
Information Circular 7217. Mimeo- 
graphed. 


Marketing Strategic Mica, by Law- 
rence G. Houk Bureau of Mines, In- 
formation Circular 7219. Mimeographed. 


Size Consist, Chemical Analysis, and 
Physical Properties of 2%-Inch Sub- 
bituminous Slack from the Denver, Colo., 
Region, by V. F. Parry and W. S. 
Landers. Bureau of Mines, Report of 
Investigations 3655. Mimeographed. 


Silver—Recovery Studies, by FE. 5S. 
Leaver, J. A. Woolf, A. P. Towne. 
Bureau of Mines, Report of Investiga- 
tions 3661. Mimeographed. Some fac- 
tors affecting flotation of the silver- 
bearing minerals tennanite and enargite. 


Hazards Due to Electric Shock Trans- 
mitted Across Discharge Spray of Com- 
pressed Carbon Dioxide, by R. L. Grant. 
Bureau of Mines, Report of Investiga- 
tions 3656. Mimeographed. 


Smelting of Manganese Oxide, Car- 
bonate, or Silicate Ores with Copper and 
Iron Sulfides, by R. G. Knickerbocker 
and Virgil Miller. Bureau of Mines, Re- 
port of Investigations 3659. Mimeo- 
graphed. No. 18 of Pyrometallurgical 
Studies of Manganese Ores. 


Bibliography of United States Bureau 
of Mines Investigations on Coal and Its 
Products, 1910-35, by A. C. Fieldner, 
Alden H. Emery, and M. W. vonBerne- 
witz. Bureau of Mines, Technical Paper 
576. Price, 15 cents. 


Carbonizing Properties and Petro- 
graphic Composition of Bakerstown- 
Bed Coal from No. 23 Mine, Coketon, 
Tucker County, W. Va., and the Effect 
of Blending this Coal with Pittsburgh- 
Bed (Warden Mine) Coal, by D 


Davis, D. A. Reynolds, G. C. Sprunk 


and C. R. Holmes. Bureau of Mines, 
Technical Paper 644. Price, 15 cents. 
Carbonizing Properties and 


graphic Composition of No. 2-Bed Coal 
from Bartoy Mine and No. 5-Bed Coal 
from Wilkeson-Miller Mine, Wilkeson, 
Pierce County, Washington, by J. 
Davis, D. A. Reynolds, G. C. Sprunk, 
R. Holmes and J. . McCartney. 
Bureau of Mines, Technica! Paper 649. 
Price, 10 cents. 


United States Government Manual, 
Fall, 1942. Bureau of Public Inquiries 
of the Office of War Information. Price, 
$1.00. 


Formulae for Completely and Specially 
Denatured Alcohol. Appendix to Regu- 
lations No. 3. Bureau of Internal Rev- 
enue. Price, 10 cents. 


Report of the National Academy of 
Sciences, 1940-41. National Academy of 
Sciences. Price, 25 cents. 

Effects of Artificially Drying Seed 
Cotton on Certain Quality Elements of 
Cottonseed in Storage, by Ralph A. 
Ruseca and Francis L. Gerdes. Depart- 
ment of Agriculture, Cireular No. 651. 
Price, 5 cents. 

List of Publications and Patents of 
the Division of Insecticide Investigations. 
Bureau of Entomology, Department of 
Agriculture. Mimeozraphed. 


Inspection and Control of Weights and 
Measures in the United States, by George 
W. Hervey and Reign S. Hadsell. Con- 
sumers’ Counsel Division, Department of 
Agriculture. Price, 15 cents. 


Mineral Wool; Loose, Granulated or 
Felted Form in Low-Temperature In- 
stallations. Proposed Commercial Stand- 
ard TS-3341. Bureau of Standards. 
Mimeographed. 


Supplementary Report on War Courses 
Offered by Collegiate Schools of Busi- 
ness and Departments of Economics. 
Bureau of Foreign and Domestic Com- 
merce. Mimeographed. 

Keeping Livestock Healthy. 
ment of Agriculture. Price, 
book of Agriculture, 1942. 


Depart- 
$1.75. Year- 
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AIR HEATER 


B&W Integral-Furnace Boiler for an 
eastern central station — Capacity 
150,000 Ib. steam per hr. — Direct 
fired with high-volatile Kentucky bitu- 


minous coal. 


FUEL EMERGENCY- 
Stoker Firing 


especially applicable to direct firing and to com- 
plete automatic control. 


B&W Chain-Grate Stokers are widely used where 
economic considerations, size of boiler, and char- 
acter of coal available make stoker firing advisable. 
These stokers burn a wide range of coals efficiently, 
are self-cleaning and low in maintenance. 


B&W Water-Cooled Furnace Constructions have 
the diversity necessary for satisfying all the require- 
ments of any method of firing, from supplying 
structural shape and strength, to promoting com- 
bustion and ash elimination in individual furnaces. 


Complete B&W Boiler Units,. such as those shown 
on these pages incorporating either method of firing 
and typical B&W Furnace Constructions, provide 


the means of meeting present-day fue! problems. 
G-235T 


The Maritime Victory flag and "M" burgee 
now float proudly alongside the Navy "E" 
at the Barberton Works, Each is an award 
for “outstanding achievement” and is “an 
honor not lightly bestowed”. 


Enough man-days were lost through 
accidents last year to have produced 
300,000 light tanks. To help minimize 
such losses, this Company has sub- 
scribed to the National Safety 
Council's War Production Fund to 
Conserve Man Power. 
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Stirling Boiler mid-western munici. 
Pal electric ight plant — Capaci a 
125,000 Ib. steam per hr.— Fire with 3 
high-volatile Indiana bituminous coal q 
ona B&W Chain-Grate Stoker. 
55 
STREET, ny 


When you want 
accurate and depend- 
able automatic temperature 
or humidity control forIndustri- 
“ al Processes, Heating or Air Cond- 
itioning Systems, call in a Powers 
engineer. With over 59 years of ex- 
perience anda very complete line of 
self-operating and air operated 
controls we are well equipped to 
fill your requirements. 
Write for Circular 2520 
2727 Greenview Ave., Chicago 
Offices in 47 Cities—See 
your phone directory. 


| POWERS REGULATOR CO. 
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MANUFACTURERS’ LATEST PUBLICATIONS 


Publications listed here are available from the 


manufacturers themselves, 


without cost unless a price is specifically mentioned. To limit the circulation 
of their literature to responsible engineers, production men and industrial 
executives, manufacturers usually specify that requests be made on business 


letterhead. 


Acid - Proof Cement. 
Salt Mfg. Co., 1000 
Philadelphia, Pa. — 
folder dealing 
“Penchlor” 


cusses 


Pennsylvania 
Widener’ Bidg., 
Booklet 6 — 8-page 
with this concern’s 
acid-proof cement. Dis- 
advantages of the product, its 
chemical and physical as well as elec- 
trical properties and method of apply- 
ing, uses in various industries, and 
other data. Contains engineering data 
in table, diagrammatic drawings and 


text form. 

Air Cleaner. Westinghouse Electric 
& Mfg. Co., Edgewater Park, Cleveland, 
Ohio — Bulletin B3083 — 6- page bulletin 


desc ribing the use of “Precipitron” in 
war industry production. Describes abil- 
ity of the unit to clean circulating air 
of 90 percent of all dirt and dust par- 
ticles, operating principles and out- 
standing applications in various indus- 
tries. Extensively illustrated. 


Alloys. 


Tempil C 132 West 
22nd St., 


New York, N. Y.—Wall chart 
which covers correct preheat tempera- 
tures and other pertinent data for 79 
principal ferrous and non-ferrous al- 
loys commonly used in industry.  In- 
cludes information on approximate per- 
centage composition of the various alloys 
recommended, preheats, and use of this 
concern’s “Tempils” or “Tempilstiks.” 


Are Welding. General 
Schenectady, N. Y.—Bulletin GEA2704B 

32-page bulletin, profusely illustrated, 
dealing with arc-welding accessories put 
out by this concern and designed to 
make arec-welding safer and easier. The 
items specified and described include 
goggles, ventilated head _ protectors, 
flame-proofed welding screens, metal 
and carbon electrode holders, ete. In- 
cludes a price list. 


Electric Co., 


Bearing Lubrication. 
Inc., Front St. and Erie Ave., Philadel- 
phia, Pa.—Form 266—28-page catalog 
designed to serve as a lubrication man- 
ual for ball and roller bearings put out 
by this concern. Discusses function of 
lubrication, recommended viscosities and 
oil supply systems, oil lubrication, grease 
lubrication, comparative advantages of 
oil and grease, high temperature appli- 
cations, protection of idle machinery, 
cleaning, ete. Extensively illustrated 
by diagrammatic drawings and charts 
of engineering data. 


SKF Industries, 


Butadiene Storage. Pittsburgh-Des 
Moines Steel Co., Pittsburgh, Pa.—Re- 
search Bulletin 7381B—35-page booklet 
dealing with the storage of 1,3 buta- 
diene, with data developed by the 
Chemical Storage Fellowship at Mellon 
Institute of Industrial Research. Dis- 
cusses variables which affect storage 
cost, recommendations for storage con- 
tainers, cost data and computations, 
container types, corrosive effects on con- 
tainer materials, deterioration during 
storage, transportation, physical and 
chemical properties, and a brief discus- 
sion of methods of preparation Con- 
tains extensive engineering data in 
charts, tables, diagrammatic drawings, 
and text. Well illustrated. 


Butterfly Valves. R-S 
poration, Wayne Junction, Philadelphia, 
Pa.—Catalog 15-B—4-page booklet deal- 
ing with this concern’s line of heavy- 
duty butterfly valves with sufficient face- 
to-face dimensions to permit mounting 
of ball bearings for high pressure serv- 
ice. Advantages, applications and gen- 


Products Cor- 


eral operating characteristics are dis- 
cussed. Included are complete tables 
of dimensions with raised face or ring 


joint flanges. Illustrated. 


Chemicals. A. R. Maas Chemical 
Co., 4570 Ardine St., South Gate, Calif 

36-page, vest-pocket size catalog of 
the line of chemicals put out by this 
concern. _Includes data on a large num- 
ber of phosphates, alums, sodium sul- 
phites, hypo, ete Includes formula, 
grade, analysis, shipping containers, and 
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a description of the chemical together 
with its principal industrial uses. In- 
cludes a brief discussion of use of an- 
hydrous sodium sulphite for removing 
oxygen from boiler feed water, phos- 
phoric acid for softening boiler water, 
sodium sulphite in ore flotation and va- 
rious chemicals in industrial photog- 
raphy. 


Chromium Plating. United Chromium, 
Inc., 51 East 42nd St., New York, N. Y. 
one page booklet dise ussing how chro- 
mium plating saves materials and man- 
hours in fabrication of metals. Di- 
vided into sections dealing with salvag- 


ing of parts and production tools, re- 
ducing corrosion on equipment, protect- 
ing precision of wearing parts, increas- 


ing output of metal working tools and 
fortifying accuracy of gaging tools. Also 
discloses how industrial chromium plat- 
ing is made available in individual 
plants and through competent plating 
shops. 


Coal Crushers. McNally Pittsburgh 
Mfg. Corp., 307 N. Michigan Ave., Chi- 
cago, Ill.—Bulletin 342—20-page book- 
let listing and describing briefly the 
various lines of coal crushers and break- 
ers put out by this concern. Each unit 
is illustrated and discussed briefly. In- 
cludes data on dimensions and capacities. 

Compressors. Clark Bros. Co., Ine., 
Olean, N. Y.—Form M35742—-8-page 
booklet containing maintenance hints 
for this concern’s “Angle” super 2-cycle 
gas engine driven compressors. Dis- 
cusses what should be done daily, 
weekly, monthly, quarterly and yearly. 
Also contains charts to aid in quickly 
spotting trouble and data on ways and 
means to help reduce maintenance and 


repair costs. Illustrated. 
Connections. Trabon Engineering 
Corp., Cleveland, Ohio—Bulletin 424— 


Two-page form illustrating and describ- 
ing briefly this concern’s new straight 
and angle swivels for use in making oil, 
grease, air and other line connections 
between stationary and revolving, oscil- 
lating or other moving surfaces. 


Control Equipment. Automatic 
perature Control Co., Inc., 34 E. Logan 
St., Philadelphia, Pa.—Form B10—8- 
page folder dealing with this concern’s 
Series 2800 automatic time controls. 
Discusses application, construction, types 
and operating features, ratings and ac- 
curacy. Each unit is illustrated and 
labelled in detail. Includes a number 
of arrangements in diagrammatic form. 
Extensively illustrated. 


Tem- 


Control Instruments. The 
Co., Foxboro, Mass.——Catalog 
page catalog in ten sections, 
full line of instruments for measure- 
ment and control of industrial process 
conditions. Describes the instruments, 
accessories and supplies, valves, instru- 
ment panels and similar subjects. Con- 
tains over 200 illustrations. 


Foxboro 
95A—48- 
listing the 


Control Instruments. Wheelco Instru- 
ments Co., 825 W. Harrison St., Chicago, 
Ill.—6-page bulletin interpreting the re- 
cently amended WPB Conservation or- 
der L-34 as it applies to use of thermo- 
couples and thermocouple protecting 
tubes for pyrometric instruments. Rec- 
ommends thermocouples and tubes that 
will serve in place of materials prohib- 
ited by the order. 

Conveyor Belting Conservation. Rob- 
ins Conveying Belt Co., Passaic, N. J.— 
Wall chart giving engineering recom- 
mendations in condensed form for proper 
care and conservation of rubber con- 
veyor belting. 


Copper Conservation. Delta-Star Elec- 


tric Co., 2400 Block Fulton St., Chi- 
cago, Ill. — Publication 4210 12-page 
booklet outlining a method of saving 


copper in industrial plant wiring. Dis- 
cusses methods of reducing copper con- 
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sumption, cost comparisons, voltage cal- 
culations, determination of cable sizes, 
and other similar topics. Contains ex- 
tensive engineering data in table and 
chart forms. Includes amendments con- 
cerning open wiring put out by the Na- 
tional Fire Protective Association. 


Copying Machines. Photo Reproduc- 
ing Equipment Co., Chatham, N. J.—4- 
page folder illustrating, describing 
briefly, and listing applications of this 
econcern’s ““Tru-Copy-Phote” copying ma- 
chines for layouts, maps, blueprints, etc. 
Includes specifications and prices. 


Crane Truck. Baker-Raulang Co., 
Baker Industrial Truck Division, 2168 
W. 25th St., Cleveland, Ohio—Bulletin 
1612—4-page form dealing with the lo- 
comotive type crane truck of 10,000 Ib. 
capacity put out by this concern. Gives 
specifications of the unit, and its ap- 
plications, together with dimensional 
drawings and data on capacity. LIllus- 
trated. 


Degreasers. Detroit Rex Products 
Co., 13005 Hillview Ave., Detroit, Mich. 
—Form 175—24-page booklet which il- 
lustrates and describes briefly the line 
of solvent degreasing machines and 
equipment put out by this concern, in- 
cluding the vapor, immersion, spray and 
vapor-spray-vapor types. Alkali, emul- 
sion and spirit washers and “Triad” 
alkali cleaning and stripping compounds 
are also covered. 


Dehydrating Equipment. Drying and 
Concentrating Co., 332 S. Michigan 
Blvd., Chicago, Ill.—10-page booklet 
dealing with this concern’s spray dry- 
ing plant, suitable especially for dehy- 
drating foods, chemicals and pharma- 
ceutical products. Discusses operation, 
economy, simplicity of control and flexi- 
bility of the system. Contains numerous 
installation photographs and diagram- 
matic drawings. 


Dust Recovery. Buell Engineering 
Co., Inc., 70 Pine Street, New York, 
N. Y.—28-page booklet entitled “Van 
Tongeren System of Industrial Dust Re- 
covery.” Discusses principles and prac- 
tice of dust recovery, advantages of the 
Buell dust recovery system, principles 
of operation, technical aspects, uses in 
chemical and process industries, flue 
dust collection, ete. Extensively illus- 
trated by halftones, diagrammatic 
drawings, and charts. 


Electric Are Eteher. George Gorton 
Machine Co., Racine, Wis.—Form 1635A 
—-§-page bulletin which illustrates and 
describes briefly this concern’s new 
“Spit-Fire” electric are etcher for deep 
etching of hardened parts or goods in 
the finished state. Shows typical illus- 
trations of the instrument, specifications, 
accessories, etc. Includes prices of the 
various units. 


Electric Motors. General Electric Co., 
Schenectady, N. Y.—Form GEA$322— 
2-page form announcing this concern’s 
new totally enclosed induction motor 
for use in magnesium dust, aluminum 
dust and other combustible metal dusts. 
The unit is illustrated and described 
briefly. Includes a cutaway view. 


Electronic Equipment. The Detect- 
O-Ray Co., 216 North Clinton St., Chi- 
cago, Ill.—-4-page folder announcing and 
describing this concern’s type of new 
and improved electronic equipment for 
control and protection, called the “De- 
tect-O-Ray.” Illustrates and describes 
briefly the unit, its industrial uses, in- 
stallation, and list prices. 


Essential Oils. Magnus, Mabee & 
Reynard. Inc., 16 Desbrosses St.. New 
York, N. Y.—12-page pamphlet de- 
scribing this concern’s line of essent al 
oils and related products grown and dis 
tilled in the United States. Mentions the 
use of the oil and products for which 
it is substituted. 


Equipment. D. J. Murray Mfe. Co., 
Wausau, Wis.—No. C142—8-page bhook- 
let describing briefly this concern’s cast 
iron series “Grid” unit heaters to take 
the place of units made with aluminum 
heating sections. Contains capacity ta- 
bles on the six models, a typical hook-up 
diagram and dimension diagram, de- 
tails of construction and numerous dia- 
grammatic sketches. 


Fatigue. American Bottlers of Car- 
bonated Beverages, 1128 16th St. N.W., 
Washington, D. C.—8-page book’et en- 
titled “Fatigue vs. Efficiency.” which 
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- TO THESE GOOD IDEAS 
ON SOLUBLE SILICATES 


— 


RESEARCH laboratories are joining the ranks 
of overtime workers; they’re busy looking into the 
future for new products or new ways to make old ones. 

To all who use silicates of soda or could use them, : 
there is something useful for them in the PQ experi- ze 
ence. In a period of over 75 years, we have stored up , 
a lot of practical information on the properties and 
uses of soluble silicates. 

Consult us if you have a problem which involves a 
soluble silicate. Our bulletins have been a real aid to 
many investigators. For a complete list of PQ Bulletins, 
ask for Bulletin 174, “Publications on Silicates of Soda = 
and their Applications”. 


PHILADELPHIA QUARTZ CO. 


Established 1831 General Offices and Laboratory: 125 S. Third Street, Philadelphia, Pa. 
Chicago Sales Office: Engineering Bldg. Sold in Canada by National Silicates Ltd., Toronto, Ont. ' 


a USEFUL PQ SILICATES OF SODA : 
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Compressors 
Engines 
Pumps 


HUMMING! 


Type No. 270. Designed especi- 
ally for gas compressors. 
France Metal “Full-Floating” 
Packing is outstanding for its’ 

| long wearing qualities. Elimi- 
nates frequent shut-downs. 


\Type No. 190. Designed for 
shallow stuffing boxes requir- 
ing %” packing or larger— 
| pressures to 150 pounds. 

| Specify the packing that L-A-S-T-S—| 


| FRANCE “Full-Floating” Metal Packing. 
Ask for catalog No. M-4, 


| 


THE FRANCE PACKING COMPANY 


Tacony, Philadelphia, Penna. 
Branch Ottices in Principal Cities 


Origindl 
RANCE 


METAL PACKING 


196—11 


prevention of 


deals with causes and 
industrial fatigue. Discusses use of 
soft drinks as a means of refreshment, 
with data on calory values. 


Hevi-Duty Electric 
Wis.—Bulletin HO1042 
describing briefly and 

concern’s heavy-duty 
gas cracking unit designed to produce 
a protective atmosphere for use during 
heat treatment of alloy and high carbon 
tool steels, particularly those containing 
molybdenum. Includes specifications and 
a cross-sectional drawing. 


Gas Cracking. 
Co., Milwaukee, 
-2-page form 
illustrating this 


Dravo Corporation, Machin- 
ery Division, 300 Penn Ave., Pittsburgh, 
Pa.—Bulletin 506—10-page bulletin de- 
scribing this concern’'s direct-fired heat- 
ers with a tabulation of weights of steam 
plant compared with Wravo heaters, 
typical installation in ordnance plant 
and comparison of various heating sys- 


Heaters. 


tems. Also gives general comparisons 
of materials weight, fuel savings, etc. 
Each unit is illustrated. 


The Griscom-Rus- 
sell Co., 285 Madison Ave., New York, 
N. Y.- ‘Bulletin 1621- 12-page bulletin 
dealing with this concern’s “G-R Tube- 
flo” sections designed as a heat ex- 
changer in which tarry or dirty fluids 
are heated or cooled. Outlines distinc- 
tive features, and includes a 
tabular comparison between its design 
and those of shell-and-tube exchangers. 
Describes physical applications such as 
handling heavy crude oil, clay bearing 
oil, molten salt and liquids at extreme 
pressures and temperatures. Illus- 
trated. 


Heat Exchangers. 


High Pressure Piping. Clark Bros. 


Co., Ine., Olean, N. Y.—Project No. 49—— 
66-page, spiral-bound notebook entitled 
“High Pressure Pipeline Research’. 


Gives a mathematical approach to high 
pressure, light-weight, high-speed equip- 
ment for pressure piping. Deals with 
the gas flow equation, design for mini- 
mum yearly transportation cost, de- 
sign for minimum initial investment, 
economics of pipeline design for trans- 
porting gases in quantities other than 
that of optimum, derivation of the 
flow equation, and other topics. Well 
illustrated with charts, photographs 
and diagrammatic drawings. Contains 
extensive and valuable mathematical 
and engineering data. 


Illinois Clay Prod- 
ucts Co., Joliet, Ill.—2-page sheet de- 
scribing briefly and illustrating this 
concern’s “Therm-O-Flake” insulating 
brick. Includes characteristics, advan- 
tages, shipping information and uses. 


Insulating Brick. 


Lift Trucks. Towmotor Co., 1226 E. 
[52nd St., Cleveland, Ohio—Form 
36-page catalog entitled “The Inside 
Story of Towm»tor”. Describes briefly 
design of this lift-truck, comparison 
with other types, frame construction 
in deta 1, power plant and travel mech- 
anism, lifting and stacking mechanism 
operating and control mechanism, and 
servicing and maintenance features 
Profusely illustrated. 


Lubricating Oils. National Graphite 
Co., Ine., 17 John St., New York, , 3 
one-page sheet describing briefly ‘the 


properties, uses, and advantages of 
this concern’s “Konag” transparent 
cutting oil for use on tough, tool- 
resistant steels and water soluble 


eastor oil 
at cutting 


jelly for better lubrication 
edge. Includes prices. 


Lubrication. Standard 
Oil Co., Sales Technical Service De- 
partment, Chicago, Ill—Form P8s82— 
50-page booklet entitled “Pulp and Pa- 
per Mill Machinery and its Lubrica- 
tion”. Discusses the various processes 
in the manufacture of pulp, paper and 
lubricating appliances used for the ma- 
chinery. Includes a description of 
recommended lubricants, cost records, 
etc. Contains extensive engineering in- 
formation in text, photographic and 
diagrammatic drawing forms, 


Machinery 


Magnetic En- 
Clifton, N. J.— 
folder which il- 
briefly this 
power complete 

separators of 


Magnetic Separation. 
gineering & Mfg. Co., 
Bulletin 602—4-page 
lustrates and describes 
concern’s line of high 
magnetic pulley type 
standard and special design. Each 
unit is illustrated. Also includes data 
on weights, capacities, dimensions. 


Manometers. Simplex Valve & Me- 
ter Co., 68th and Upland Sts., Phila- 
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WALTER BATES COMPANY, 


CHEMICAL 


BR 


THIS 
SCRAPER TREAD OF 


BATES-GRATES 


OPEN STEEL FLOORING 
GIVES THE 


COMBINATION OF 
SAFETY AND 
CLEANLINESS 

YOU WANT IN OPEN 
STEEL FLOORING 


This extra cleanliness and 


+ 


se safety come with the use of 


' welding technique that, for 


years, has been recognized as the correct 
method to follow—a simple fillet weld. 


There is no burning and no over- 


flow of surplus metal around the fillet 
into which is press-welded Bates Hex 
Bar Stock. You get top strength and 
rigidity in steel flooring that permits 
the maximum passage of air and light. 


Write for the new cata- 
log “FILLET WELD 
BATES - GRATES" 
that gives complete 
details—well illus- 

trated toshow how a 
advantages of 
this open steel 
flooring can be 
used in your 


plant. 


INC. 
208 S. LA SALLE STREET - CHICAGO, ILLINOIS 


OPEN STEEL FLOORING, STAIR TREADS, 
FLOOR ARMOR AND BRIDGE DECKING 
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Great Jumping 
JEEPS! 


MEET THE ARMY’S 
MECHANICAL MULE... 


The Jeep—our Army's mechanical mule. 
has achieved a reputation of out-climbing, 
out-pulling and out-maneuvering anything 
of its weight ever put on four wheels. 
On every war front in the world, the Jeep 
is now the pride and joy of Brass Hats 
and Buck Privates alike. 


But remember the men who build the 
Jeeps—those who train to operate and fol- 
low them—and the millions of others who 
are engaged in our war effort. For all. 
there had to be an abundance of water. 
It was the Layne Organization, who in 
the majority of cases, drilled the wells 
and built the systems that provide water 
by the millions of gallons. To a well water 
system, the name Layne is as famed as 
is the name Jeep to a four wheel vehicle. 


Layne’s reputation like that of the Jeep 
has been won on the field of action. 
Throughout the entire Nation, Layne wells 
and pumps are doing a magnificent job 
—providing water for ordnance plants, 
munition factories, training camps, air 
fields, ship yards and all kinds of war 
material producers. For late bulletins, 
address, 


LAYNE & BOWLER, INC. 
Memphis, Tenn. 


Mbhated Companies 


Layne-Arkansas C 


Layne-Central Company Memphis, 
Layne-Northern Company Mishawaka, 
Layne-Louisiana Company ...... Lake Chartes, La. 
Louisiana Well Company 


Layne-Texas Company 
Layne-Western Company......... 
Layne-Western Co. of Minn..... mi 
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delphia, Pa.—Bulletin 200—8-page bul- 
letin describing the various lines of 
manometers put out by this concern. 
Each unit is illustrated and described 
briefly. Includes data on _  specifica- 
tions and cross-sectional drawings. 


Materials Handling. Reading Chain 
& Bleck Corporation, 2100 Adams St., 
Reading, Pa.—12-page booklet describ- 
ing briefly and illustrating this con- 
cern’s line of electric hoists and chain 
hoists. Discusses the unit construc- 
tion plan, details of hoisting mech- 
anism, details of motor units and 
gives specifications and general hoist 
details, 


Materials of Construction. The 
United States Stoneware Co., 60 East 
42nd St., New York, N. Y.—Bulletin 
1620——-16-page bulletin giving technical 
and engineering data on “Tygon” syn- 
thetic rubber-like material as a cor- 
rosion-resistant material and as a ma- 


terial of construction for other pur- 
poses. Describes briefly the “Tygons”, 
their chemical resistivity, physical 


characteristics, specific applications, 
use for insulation and tubing, fabric 
impregnation, etc, Discusses briefly 
applications for high temperatures, 
pipe coatings, valve diaphragms, gas- 
ets, etc. 


Metal Cleaning. Detroit Rex Prod- 
ucts Co., 13005 Hillview Ave., Detroit, 
Mich.—form 174—24-page booklet deal- 
ing with this concern’s various types 
of washers manufactured for use with 
alkali cleaning compounds, petroleum, 
and emulsion cleaners for use on met- 
als and metal parts. Includes features 
of design, construction of the ma- 
chines, adaptations of machinery for 
defense production. Includes data on 
alkali cleaning and stripping com- 
pounds supplied and used in conjunc- 
tion with this equipment. 


Motor Maintenance. Allis-Chalmers 
Mfg. Co., Milwaukee, Wis. — Form 
B6052C—12-page booklet giving essen- 
tial facts for quickly choosing correct 
motors for wartime application. Con- 
tains data in compact, simplified 
charts, accompanied by dimensiona! 
drawings. Includes construction fea- 
tures of the concern’s “Lo-Mainte- 
nance” motors. Dimension ratings and 
prices are included. 


Motor Maintenance. Century Elec- 
tric Co., 1806 Pine St., St. Louis, Mo.— 
Notebook inserts dealing with the in- 
stallation, care and adjustment of re- 
pulsion start, induction single-phase 
motors, fractional horsepower capaci- 
tor single-phase motors, split phase 
motors and other types. Gives con- 
cise and practical data on what to do 
if the motor fails to start, if opera- 
tion is not satisfactory, suggestions 
for prolonging the life of the motor, 
elimination of noisy operation, exces- 
sive sparking, ete. Illustrated. 


Motor Maintenance. General Elec- 
tric Co., Schenectady, N. Y.—Bulletin 
GED1017 — 36-page bulletin dealing 
with motor fitness and discussing how 
to get the most service out of old 
and new motors, switching motors 
from one job to another, and equip- 
ping old machines with new motors. 
Also includes information on selectio 1 
and application of motors, various 
types of motor enclosures, how to save 
critical motor materials, etc. Intended 
primarily for plants converted to war 
production. Contains useful engineer- 
ing information in text, drawing, table, 
and chart form. 


Mounted Wheels. Chicago Wheel & 
Mfg. Co., 1101 W. Monroe St., Chi- 
cago, Ill.— Bulletin F980 — 64-page 


booklet on the use of mounted wheels 
and accessories for portable tools. Dis- 
cusses and illustrates a wide variety 
of portable tool accessories including 
miniature _ steel cutters, polishing 
wheels, sanding drums, disks, ete. In- 
cludes data on dimensions, price lists, 
specifications. 


Oil Cireuit Breakers. Roller-Smith 
Co., Bethlehem, Pa.—Catalog 3350 
12-page catalog dealing with this con- 


cern’s line of 15,000 volt oil cire it 
breakers for indoor service. Lists te 
various sizes of breakers with their 


interrupting ratings, closing and trip- 
ping currents, amount of oil required 
and approximate shipping weights. 


Control diagrams, methods of tripping | 


and dimensional data also are given. 
Illustrated. 
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EASY TO USE 


MANOMETER 
DATA 


Contained in the new Simplex Bul- 
letin No. 200 is information for the 
user of manometers. It covers the 
complete iine of Simplex manome- 
ters and accessories, and details in 
concise, usable form, basic data 
and formulae applying to the use 
and application of this equipment. 


Simplex Valve & Meter Company 
has long experience in the manu- 
facture of manometers for a wide 
variety of uses in the water, power 
and process industries, including 
the type MAC—the portable mano- 
meter—a field laboratory in a 
handy carrying case. 


Write today for your copy of Sim- 
plex Bulletin 200—da _ reference 
booklet that is file-worthy. 


SIMPLEX VALVE & METER CO. 


6800 Upland Street © Philadelphia, Pa. 
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by the index of the Fed- 
eral Reserve Board, production 
of chemicals has been steadily expand- 
ing in harmony with the larger indus- 
trial outputs. The unadjusted index 
for chemicals for September is 174 
which shows a rise of four points over 
the August figure and is the highest 
yet recorded. The combined index of 
the Board—including all manufactur- 
ers and minerals—is preliminarily 
placed at 185, on adjusted basis. This 
compares with 183 for August. Of 
the August total, 98 points were as- 
cribed to production of war goods and 
85 points to civilian goods. The per- 
centage of total production credited to 
war goods has been rising steadily and 
now is larger than that reported for 
civilian goods. 

A clearer understanding of the 
growth in war-goods production may 
be obtained by referring to the index 
of munitions productions as compiled 


Chem. & Met. Index for Industrial 
Consumption of Chemicals 


August September 


38.75 38.00 
Pulp and paper..... 18.70 19.06 
Petroleum refining... 14.88 14.70 
15.76 15.30 
Paint and varnish... 13.60 13.97 
Iron and steel. ....... 13.39 12.99 
15.17 14.89 
Coal products ....... 9.58 9.39 
4.67 4.70 
Industrial explosives. 6.08 6.21 
3.00 3.00 


169.52 168.66 
by the War Production Board. For 
this index, November 1941 equals 100 
and from that month forward the 
number has jumped until the prelimin- 
ary report for September places it at 
381. The computation of this index 
includes planes, ships, tanks, guns and 
ammunition, and all campaign equip- 
ment. It does not include construction 
of military posts, airfields, depots and 
the like, wartime housing, or indus- 
trial facilities created for munitions 
production. The rise from 100 to 381 
in so short a time explains not only 
the transition of industry to wartime 
purposes but also accounts for the 
sharp increase in chemical production 
as reported by the index of the Fed- 
eral Reserve Board. 

The Chem. & Met. index for chem- 
ical consumption has followed the 
general movement only up to a cer- 
tain point. The regular consuming 
lines naturally were affected when 
demand for all kinds of finished prod- 
ucts became abnormal. The peak was 
reached, however, early in the year 
and since then the index has fallen 
to a point where it seems to be des- 
tined to move along from month to 
month on a fairly even keel. The in- 
dex for September is 168.66 which 
compares with 169.52 for August. Last 
year the indexes were 164.58 and 
162.60 for August and September re- 
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PRODUCTION OF CHEMICALS CONTINUES TO RISE AS 
INDUSTRIAL OUTPUTS ARE INCREASED 
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spectively. This indicates that there 
has been no material change in the 


12-month period. Fertilizer, glass 
container, steel, rayon, and textiles 


have used larger amounts of chem- 
icals this year but pulp and paper 
outputs have been declining on re- 
cent months and production has now 
been controlled so that no return to 
the rates maintained earlier in the 
year will be possible. Data for con- 
sumption of rubber are withheld and 
our estimate is purely arbitrary. 

Soap makers have had an active 
eall for their products this year but 
deliveries have fallen short of the 
record totals of a year ago. For the 
first nine months deliveries of hard 
soaps totaled 2,242,732,929 Ib. as 
against 2,513,420,981 lb. for the com- 
parable period of 1941. Deliveries 
of liquid soap for the same months 
were 539,792 gal. and 670,998 gal. re- 
spectively. 

Late in October the chemical indus- 
try was given for the first time the 
pattern by which WPB’s Chemical 
Branch is granting requests for non- 
military allocations. The 
allocations are made on the basis of 
end use than priority rating 
and the summary shows which requests 


chemicals 
rather 


for October supplies were granted in 
full, in part or were denied. While 
the program will change from month 
to month, the pattern will serve as a 
guide “to the areas in which chemicals 
are most likely to be available.” 

The October allocations were not 
just pulled out of the hat. The pre 
liminary work was started months ago 
when the first forecasts of the supply 
situation for this particular month 
were made. The forecast for October 
was made on the basis of the produce 
tive capacity at that time plus the 
new production that would come in 
before October. On the other side of 
the book was the requirements for mili 
tary uses, so that simple subtracting 
provided the amounts available for 
non-military uses. It is planned to 
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adjust the figures from month to month 
as the various requirements change and 
in accordance with 
struction of new 
other factors that 
supply picture. 

Greatest potential margin for error 
is in the construction of new plants. 
If the construction comes in late the 
whole picture is thrown out of focus. 
For that reason the greatest effort is 
made to see that new facilities begin 
to produce when scheduled to start, 
sooner if possible. 

The Chemical Branch has explained 
that the allocation requests do not indi 
cate actual requirements for a given 


progress in con 
facilities and any 
might affect the 


material most instances. The in 
dustry has reduced its requests in the 
fields where known shortages exist. 
During the month acetic anhydride 
was placed under the system of allo 
cautions by means of General Preference 
Order M-248. An amendment to order 
M-157 accomplished the same purpose 
pulp. 
means 


in respect to chemical cotton 
Both of these orders provide a 
by which the administrators of the 
crders are notified of deliveries to the 
armed services so that the 
be kept in balance. 

During the month WPB also revoked 
order M-147 to bring cashew nuts under 


“books” can 


the terms of the general import order 
M-63. And the Board of Economic 
Warfare announced that corn oil, cot- 
tonseed oil, sunflower seed oil, and pea 
nut oil had been added to the list of 
fats and oils that CC¢ 
under the same order. 


will purchase 
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Dings. 


MAGNETIC 
SEPARATION 


MAGNET: 


MAGNETIC 
SEPARATION 


Published by DINGS MAGNETIC SEPARATOR CO., 505 Smith St. Milwaukee, Wis. 


REMOVING ILMENITE 
FROM ZIRCON 


Reducing 1% to 2%% of feebly mag- 
netic ilmenite to a negligible quantity 
in zircon is the tough job being ac- 
complished in a large plant by the 
Magnetic Separator 
illustrated. This ma- 
chine is also used 
for reducing .002% 
by weight of metal- 
lic iron in tin oxide 
to .0006% by weight. 

The Dings Type 
I.R. Separator is the 
most powerful type 
of separator built 
and will accomplish 
separations that 
were impossible be- 
fore this type of 
machine was developed. It consists of 
a series of rotating rolls, one above 
the other magnetically induced by huge 
and powerful coils. Separation takes 
place in successive stages, each roll de- 
flecting some of the magnetic particles 
from their normal course. The machine 
can be built with as many rolls as 
necessary to accomplish the desired 
separation. 

Diagrams and complete details on the 
operating principle, construction and 
uses of this machine are given in Cat- 
alog 770. This catalog also describes 
other Super High Intensity Dings Sep- 
arators for difficult separations of 
minute amounts of feebly magnetic ma- 
terials. Send a postcard to Dings ask- 
ing for Catalog 770. 


FREE MAGAZINE 


A postcard request to Dings will put 
your name on the complimentary mail- 
ing list of THE MAGNET, a colorful, 
interesting publication containing un- 
usual, technical and humorous stories 
of magnetism. 


Dings Type L.R. 


DUST EXPLOSIONS TAKE 
TREMENDOUS ANNUAL TOLL 


Vital War Plants 
In Danger 


Millions of dollars are lost in hun- 
dreds and hundreds of dust explosions 
and fires in feed and flour mills, grain 
elevators, starch, sulphur, rubber, lac- 
quer, fertilizer, cork, sugar, rosin 
plants and many other types of mills 
where fine dust is existent. The ex- 
tent of these losses is almost unbe- 
lievable, only the larger disasters re- 
ceiving public notice. The causes vary, 
but one of the most frequent sources 
of such fires is tramp iron, a fact 
that has been well established by in- 
surance companies, mill owners and 
others concerned. Tramp iron, pass- 
ing through an attrition mill, down 
chutes or other places where a metal 
to metal contact is established fre- 
quently causes sparks that in a dust 
laden atmosphere cause instantaneous 
explosions. In some instances it has 
even been indicated that tramp iron 
passing through a grinder becomes hot 
enough, due to friction, to cause a fire. 


When the grain elevator shown in 
the accompanying illustration was de- 
stroyed, the owners built a new one 
and protected it with Dings Rectangu- 
lar Magnets. As much as 25 lbs. cf 
iron per day is being extracted from 
grain at the new plant—iron in the 
form of nuts, bolts, wire, tools, snuff 
cans, broken pieces of machinery and 
other odds and ends of junk. 


GET IN THE SCRAP—NOW! 


Striking view in smelting department of large 
plant using Dings Separators. 
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The Bureau of Industrial Conserva- 
tion of the War Production Board 
urges manufacturers to “Get in the 
Scrap,” to find ways and means of 
salvaging ferrous and non-ferrous met- 
als, rubber, textiles and many other 
miscellaneous materials. 

Many plants are finding magnetic 
separators an indispensable part of 
this job. Reclaiming iron from the 
waste pile, from foundry sand, from 
slag ... taking iron out of reclaimed 
non-metallics . . . separating ferrous 
and non-ferrous scrap . . . concentrat- 
ing ore ... handling scrap and other 
metal . . . protecting crushers, grind- 
ers and other vital machinery from 
tramp iron damage ... these are a 
few of the jobs magnetic equipment 
can do better and faster and cheaper. 
For equipment to handle your work call 
on Dings. 
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excellent results. 


PORTABLE SEPARATOR 
FINDS MANY USES 


Compact 
and light in 
weight, this 
pulley type 
separator is 
completely 
portable and 
can be moved 
around shop 
easily from 
job to job. Inclined design makes it 
easy to shovel material onto endless 
belt at one end. Discharge, set at 
any desired height, may deliver ma- 
terial to bins, trucks or any available 
receptacle. 

This machine can be used in prac- 
tically all industries for removing iron 
from all types of material. Head drive 
pulley is a Dings High Intensity air- 
cooled electro-magnetic pulley with 
bronze coil covers. These units are 
engineered to meet individual require- 
ments and can be supplied for hand- 
ling any material that can be sepa- 
— effectively with a magnetic pul- 
ey. 


Concentrating Flue Dust 


Recent experimental work indicates 
the possible use of Dings Crockett Sep- 
arators for concentration of flue dusts 
from blast furnaces. This would re- 
sult in less dilution of the charge when 
flue dust containing iron is collected 
and introduced back into the furnace. 

Laboratory tests, using a Dings- 
Davis Tube Separator which gives 
small seale results comparable to a 
commercial Crockett machine, showed 
Crockett Separators 
are built only by Dings. 
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A DUST FREE 

WILL PRODUCE MORE 

WORK FOR VICTORY! 
NOW —more than ever, 
y it is essential to keep 
i men and machines at 
capacity production by 
maintaining working 
F conditions at their peak 


to eliminate lost time. 


Pangborn Dust Control 

c systems are doing this 
job—effectively and eco- 
nomically—in both war 
and civilian industries. 
Men, machines and ma- 
terials are safe from Dust 
menace when protected 
with Pangborn installa- 
tions. A dust-free plant 
will produce more work 
for VICTORY. Write. 


THE WORLD'S LARGEST MANUFACTURER OF DUST 
CONTROL AND BLAST CLEANING EQUIPMENT 
PANGBORN CORPORATION HAGERSTOWN, MO 
204-11 


| control 


order 


TRADING IN CHEMICALS STIMULATED BY EXTENSION OF 
PRICES TO COVER 1943 DELIVERIES 


distribution of many 
chemicals is under control, the 
contract season has stirred up consid- 
erable interest in 1943 deliveries and 
contract business is reported to have 
been fairly active and diversified. For 
the most part, prices likewise are under 
either official or voluntary— 
and the new contract figures are merely 
an extension of the values previously 
in effect. 

Official action still is important as a 
price factor. For instance, last month 
revisions were made in the maximum 
prices for fermentation acetone, normal 
fermentation butyl aleohol, and normal 
fermentation butyl acetate. The revised 
figures for acetone in the eastern ter- 
ritory are Te a Ib. delivered in tank 
cars; Sie a lb. in drum ear lots; and 9e 
a lb. in drums less than ear lots. Fur 
fural has been freed from price control 
when sold or delivered for use in the 


manufacture of synthetic rubber. Pro- 
ducers of high wines may establish 


ceiling prices for sales to the Defense 
Supplies Corp. 
plus 2c 


at cost of production 
a gal, 

Most important developments affect- 
ing distribution of chemicals likewise 
were found in government regulations. 
Because of an acute shortage and in- 
creased demand for military uses, para- 
phenyl] phenol resins on Oct. 27 were 
put under complete allocation and use 
control by General Order 
M.-254. The covered by this 
order include the Bakelite Corporation’s 
BR-254. BK-3962X, and BR 17,000; and 
the Reichold Chemical Company's Su- 
per Beckacite 3000, 

Amendment to the allo- 
cation order M-219 provides for small- 
exemption, 


Preference 


resins 


silica gel 


consumers of 125 
pounds or less in any one month being 
exempt The 
amendment also exempts finished prod- 


from terms of the order. 


ucts or sub-assemblies containing silica 

cel incorporated therein. 
Conservation order M-157, covering 

the allocation of chemical cotton pulp, 


has been amended as of Oct. 20. The 


| rewritten order follows the new pattern 


of chemical allocation orders and 
makes it plain that each person author- 
ized to delivery of chemical 
cotton pulp must use it only for the 
purpose authorized unless otherwise 
specifically directed by WPB. Military 
exemptions from the restrictions on 
pulp deliveries have been eliminated in 
the amended order. The Army and 
Navy must now apply for specifie au- 


accept 


thorization to accept deliveries, so that 
their requirements will be made known 
to the administrators of the order. 
The chemical application 
form PD-600 has been substituted for 
the previous consumer's form PD-507. 
Specific directions are given for filling 
out PD-600. Primary product must be 
specified in terms of viscose products, 
cellulose acetate products, ethyl cellu- 


standard 


me, 


Specific product uses in terms of 
consumer products are also required, 
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General Preference Order M-152 on 
arsenic has been amended as of Oct. 
21, superseding the original allocation 
order of May 22, 1942. Tightening 
control over the use of arsenic, the 
amended order provides that after Nov. 
1 no one may use any arsenic, regard- 
less of when acquired, except as au- 
thorized by WPB. On and after Jan. 
1, 1943, and acceptances 
thereof are subject to specific WPB 
authorization. Small order exemptions 
are provided up to 650 pounds per 
quarter, for use in medicinal, research, 
analytical and educational 
work. Uses of arsenicals as medicines 
are exempt. The standard chemical 
forms PD-600 and 601 will be used. 

General Preference Order M-243 
places acetic anhydride under complete 
allocation control, effective Nov. 1. If 
possible the order states that WPB 
will issue authorizations with respect 
to deliveries at the commencement of 
such month but may at any time issue 
directions with respect to deliveries or 
The order pro- 


deliveries 


testing, 


with respect to uses. 
vides that person authorized to 
accept delivery of anhydride 
must use the material for the purpose 
authorized and only for such purpose. 
Users must apply for allocations on 
form PD-600 by the 15th of the pre- 
In the case of Novem- 
ber deliveries, this should be done 
immediately. Permissible end 
listed in the order include only aspirin, 
synthetic vitamins, other pharmaceuti- 
cals, explosives, cellulose acetate, cellu- 
lose acetate butyrate, cellulose acetate 
propionate, and synthetic fiber (also 
resale). Further breakdown into “ulti- 
mate uses” is requested. Producers 
must report on form PD-601, listing 
customers by preference rating groups. 

Suppl. Order M-154-a, the allocation 
order which restricted the use of poly- 
vinyl butyral to war orders only has 
been revoked, effective Nov. 1.  Pro- 
visions of this order are incorporated 
into a revised polyvinyl chloride order 
which has been renamed Vinyl Poly- 
The amended M-10 order is little 


each 
acetic 


ceding month. 


uses 


mers. 
changed from the previous form. Vinyl 
CHEM. & MET. 
Weight Index of 
CHEMICAL PRICES 
Base =—100 for 1937 
108.94 
109.30 
103.89 
99.53 


In many cases contract business is 
going through covering early 1943 
deliveries. Prices quoted are practi- 
cally unchanged from those which 
were in effect for the final quarter of 
this year. Prices in general show 
hardly any change with the more 
important chemicals under ceilings. 
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polymers includes plasticized or un- 
plasticized polymers and copolymers of 
vinyl acetate, vinyl chloride and poly- 
vinyl aleohoi, and their condensation 
products. Scrap is also included. Re- 
ports will continue to be made on forms 
PD-36 (users) and PD-33 (producers) 
as before. 

Amendment 2 of the chlorinated hy- 
drocarbon selvents order M-41 restores 
the provision of the order which per- 
mits users of carbon tetrachloride for 
purposes assigned a B-2 rating to con- 
sume 100 percent of the amount used in 
the base period. The 100 percent pro- 
vision which was in effect from Aug. 
1 to Sept. 30 is now restored until 
Dec. 31. B-2 ratings authorize delivery 
of carbon tetrachloride for degreasing 
machines, packaged cleaning prepara- 
tions, cleaning electrical equipment and 
for dry cleaning establishments. Base 
period includes the year ending Sept. 
30, 1941. 

Amendment of orders M-57, M-238 and 
M-77 provides that after Nov. 1 specific 
authorization by the director general 
for operations will be requiréd for the 
use of tung, oiticica and rapeseed oil, 
except for the users of 35 pounds or 
less per month. The standard chemical 
forms PD-600 and P1)-601 are provided 
for requests for allocations for all three 
oils and for reports from distributors. 

To provide adequate supplies of stea- 
tite tale for military used and prevent 
its dissipation into uses for which 
suitable substitutes are available, Con- 
servation Order M-239 has been issued 
by the Director General for Operations. 
Until Nov. 15, 1942, manufacturers 
using steatite tale for non-permitted 
uses may use 50 percent of the amount 
of their average 194] monthly consump- 
tion for such uses, though such manu- 
facture or process must be completed 
by November 15, 1942. After that date 
no steatite tale may be used except for: 
insulators in communications, radio, 
radar, and underwater sound instru- 
ments; spark plugs for certain war 
agencies, or for delivery in accordance 
with L-158; filtering of foods, flavoring 
extracts, and medicines; medicinés and 
health supplies, but not including tal- 
cum powder or cosmetics. 


CHEM. & MET. 
Weighted Index of Prices for 
OILS & FATS 


Base—100 for 1937 


140.85 
130.26 
68.79 


With maximum prices established 
for the large tonnage oils, prices are 
largely stabilized with only minor 
fluctuations to be expected. Prices 
likewise are affected by the greater 
controls over distribution this 
tends to cut down trading in the open 
market. Paint-making oils have been 
in smaller demand. 


went BULLETIN NO. 9 


VITREOSIL 


DRAWN TUBING 
AND ROD 


for exacting 
Technical Applications 


@ Vitreosil Drawn Tubing and Rod is 
furnished in circular and special cross- 
sections, in opaque, translucent and trans- THESE VITREOSIL BULLETINS 
parent form. Four qualities: Sand Sur- Are yours for the asking. Technologists are 
face, Glazed, Satin Surface, and made by — to send for any of the following for their 
fusion of pure rock crystal. Bulletin 9 ti: 


No. I—VCM Crucibles and Apparatus and Equipment 


gives complete details of bore, wall Qther Items for the Coal Wo, 6—Thermal Alumina 


i i Ware 
sizes, diameters, tolerances, etc. No. 2—Electric Immersion . 
Heaters and Containers 7—Pipes and Fittings 
for Heating Acids No. 8—Industrial Crucibles, 


PSUPPLIES of Vitreosil Industrial Equip- yo. 3—Gas Sampling Tubes Pete. 


ment and Laboratory Ware are arriving No. 4—Hydrochloric Acid Wo. 9—vitresoil Tubing and 


Equipment All 
regularly from our English factory. No. 5—Special Transparent (ust Issued) —— 


The THERMAL SYNDICATE, Ltd. 


12 East 46th Street New York, N. Y. 


NEED THEM ALL 


INEERING Co. 


YOUR GUIDE 


To Faster Output 

: Top speed production machines—any of 

in GRINDING this Abbé Processing Equipment—and their 
PULVERIZING modern design construction and performance 


will interest all who are concerned with increas- 


MIXING ing war production. 
Write for any or all these bulletins. They'll 


COMPOUNDING show you how to do your grinding, mixing, or 
SIFTING sifting jobs better. 


ABBE ENGINEERING CO. 
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New Chemical Method 


DISTILLED 
WATER 


at a fraction of the cost in 


DISTILLERIES 


PHARMACEUTICAL 
HOUSES 


The ILLCO-WAY method of purify- 
ing water is one of ion exchange, using 
Amberlite synthetic resins to produce 
a final effluent which compares very 
favorably with single-distilled water. 
The water is not evaporated, so no 
heat is used in the process which is 
daily meeting the exacting standards 
of industrial and technical concerns 
requiring purified water. 


1,000 gallons for 


LOW COST — The cost of the treated 
water is amazingly low — less thana 
dollar per thousand gallons, on the 
average water supply, including depre- 
ciation and maintenance. And when 
the supply is low in dissolved solids, 
the cost may be considerably less. 


No Heat Used— 
No Fuel Required! 


Operation is completely automatic 
(between periodic regenerations). 
Pipes will not lime up. Maintenance 
costs are reduced to a minimum. A 
unit delivering 300 gallons an hour 
occupies a space about 4 x 10 feet. 
Made of finest materials to protect 
the purity of water. Available in 
units producing from 100 to 50,000 
gallons an hour. 


Write for Complete Literature Today! 


ILLINOIS WATER TREATMENT CO. 
844 Ceder St., Rockford, Hlinois 


CHEMICALS BRANCH, WPB, REPORTS ON ALLOCATION OF 
CHEMICALS FOR OTHER THAN MILITARY USES 


¢ ORDER to provide industry with a 
pattern which might serve as a 
guide to the fields in which chemicals 
are most likely to be available, the 
Chemicals Branch of the War Produc- 
tion Board has issued a report showing 
in detail how requests for deliveries 
of chemicals were handled in the month 
of October. It was explained that allo- 
cations are made on a basis of specific 
end use rather than on priority ratings. 
The report shows how allocations were 
granted in full, granted in part, or 
denied. While the program may 
change from month to month, the pro- 
cedure followed in October may be 
taken as an indication of how alloca- 
tions may be made for the near future. 

The chemicals specifically mentioned 
in the report together with their allo- 
cations follow: 


Acid Naphthenic and Naphthanates 
Granted in Full— 
Rubber plasticizers and softeners 
Rotogravure printing 
Metal cleaning compounds 
Lubricating greases and oils 
Non-substitutable paint driers 
Pigment manufacture processing 
Granted in Part— 
Semi-important paint driers 
50 percent or less 
Textile finishing 
50 percent or less 
Rust inhibiting compounds 
50 percent or less 
Denied— 
All non-essential protective coatings 


Alcohol, Capryl 
Granted in Full— 
Manufacture of dicapryl phthalate 
Oil additives 
Experimentation 
Urea-formaldehyde resins, A-10 or 
higher 
Granted in Part— 
Can-lining—10 percent 
Denied— 
Alkyd resin manufacture 
Urea-formaldehyde resins, lower than 
A-10 
Ammonia, Anhydrous 
Granted in Full— 
Activated carbon 
Amines 
Ammonium sulphate 
Ceramics 
Corrosion control 
Detinning 
Dry cell batteries 
Dye intermediates and dyestuffs and 
pigments 
Fermentation 
Films and photo chemicals 
Fire retarding salts 
Flour manufacture and baking 
Flux, magnesium castings, other 
Food processing 
Glass 
Heat treating salts 
Hexamethylenetetramine 
Inorganic nitrates 
Insecticides 
Laundries 


Meat curing 

Metal treating and nitriding 

Molybdenum 

Nitrocellulose 

Nitro-organics 

Nitrous oxide 

Paper 

Petroleum refining 

Pharmaceutical 

Photo-engraving 

Plastics 

Rayon manufacture 

Refrigeration 

Rubber 

Soda ash 

Tanners bate and tanning 

Textiles 

Water treatment 

Welding 

Granted in Part— 

Nitrocellulose (q.v.) 

Sulphuric acid adjusted to effect a 
gradual shift to sodium nitrate in 
specific types of operating where 
equipment permits 

Denied-—— 

Fertilizer 

Caramel coloring 

Household ammonia 

Other cleaning purposes 


Ammonia, Aqua 
Granted in Full— 
Ammonium picrate 
Ammonium sulphide 
Aniline 
Caustic soda 
Corrosion control 
Copper extraction 
Detinning 
Granted in Full— 
Dye intermediates 
Electrolytic manganese 
Explosives (industrial) 
Fermentation 
Frosting bulbs 
Hexamethylenetetramine 
Insulation 
Laboratory reagents and pharmaceu- 
ticals 
Metal refining 
Mildew proofing 
Molybdenum 
Paper 
Petroleum refining 
Plastics and resins 
Pyridine recovery 
Rayon manufacture 
Slime control 
Soda ash, potash salts 
Textile treatment 
Tungsten wire 
Water purification and refrigeration 
Denied— 
Fertilizer 
Caramel coloring 
Household ammonia 
Other cleaning purposes 
Chamber process sulphuric acid 


Ammonium Sulphate 
Granted in Full— 
Alcohol 
Ammonium alum 
Ammonium nitrate 
Biologicals and pharmaceuticals 
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For the Difficult 
Processing Problem 


Study the possibilities avail- 
able through the use of a 
Sprout-Waldron crusher. 


Illustrated is the “Precision 
Type” Crusher. This unit op- 
erates on a principle of rugged 
intermeshing circular saw tooth 
breaker plates which keeps ex- 
cessive fines to a minimum. 


This particular unit has proven 
applicable in crushing or 
shredding operations, such as 
the shredding of tin cans prior 
to detinning. 


Other types of Sprout-Waldron 
crushers are being used in the 
reduction of burnt lime stone, 
preformed plastics, mineral 
rubber and a large variety of 
non-metallic materials. 


Send details of your require- 
ments to our home office at 114 
Sherman Street, Muncy, Pa. 
Your inquiry will receive our 
prompt attention without plac- 
ing you under any obligation. 


Speeds Output of Vitally Needed War Products 


B-H Mono-Block, the one insulating block that covers the full range 
of temperatures up tc 1600° F., speeds installation because of its ease 
of application. As shown below. it fits snugly to irregular surfaces in 


contrast to the breaking apart of old type blocks. It can also be 
readily cut to fit any size or shape. 


B-H OLD TYPE BLOCK 


<> Ready for application <-> Ready for application 


MONO - BLOCK 


OLD TYPE 


pressed down on rivet 

head. Its strong felted surface 
resists normal abrasion but 
yields to surface irregulari- 
ties such as rivet and bolt 
heads, welds, small angles. 
This facilitates application 
and leaves a solid outer sur- 
face without cracks. 


BLOCK cracked when 
the same pressure was ex- 
erted in attempting to fit it 
down over the same rivet 
head. Such a surface cannot 
yield to surface irregularities 
and means difficulty in ap- 
plying and great loss of 
efficiency. 


SPROUT, 
WALDRON 


&C0., INC.- MUNCY, PA. 


Since 1866 


MANUFACTURING ENGINEERS | 
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BALDWIN-HILL CO., 532 Klagg Ave., Trenton, N. J. 


NEW YORK, N. Y. . KALAMAZOO, MICH. | 


B-H Black Rockwool BLANKET ... B-H MONO-BLOCK 
B-H No. 100 PIPE COVERING ... B-H MINERAL FELT 
B-H No. 1 INSULATING CEMENT . . B-H WEATHERSEAL 
and other heat insulations effective up to 2000° F. 
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WELDING 


Many producers are al- 
ready considering plans 
for the time when the 
national emergency will 
be over. Obsolete and 
worn-out equipment must 
be replaced. New proc- 
esses, new developments 
will require additional 
and different installations. 
It is good judgment to 
prepare for the future. The 
engineers and chemists of 
General American's Plate 
& Welding Division wel- 
come an opportunity to 
counsel with you on im- 
mediate or future prob- 
lems involving steel plate 
equipment. 


G. A. 
Welded Vessels are made 
exclusively by: 


PLATE AND WELDING DIVISION 


GENERAL AMERICAN 
TRANSPORTATION 


CORPORATION 


Cable Address 
GENTANWELD 
Sharon. Pa. 


Pls 


Caramel coloring 

Cellulose 

Chromium oxide 

Dyes 

Fire retarding 

Gas purifying 

Insulation 

Leather 

Rayon staple 

Slag cement 

Woolen industry 

Yeast 

Granted in Part— 

Fertilizer on basis of over-all nitro- 
gen quota as established by U. 8. 
Department of Agriculture 


Aromatic Petroleum Producis 


Granted in Full 
Reagents 
Hospital and industrial laboratory 
work 
Dyestuffs 


Essential medicinal preparations 
Rubber preservative compound 
Engine and fuel testing 
Wool scouring 
Rotogravure printing 
Sanitary lacquers 
Tub oil processing 
Granted in Part 
Textile finishing (50 percent or less 
according to type of use) 
Defense housing paints (50 percent 
on over-all basis ) 
Soap (50 percent on over-all basis) 
Denied 
Furniture and cabinet finishing 
Industrial lacquers 
Industrial synthetic uses 
Non-essential paints 
Civilian degreasing 
Arsenic 
Granted in Full— 
Standard Agricultural insecticides! 
1 Allocation was equal to each manu- 
facturer’s consumption in fourth quar- 
ter of 1942. 
Metallurgical uses 
Gas purification 
Pharmaceuticals, except cacodylates 
Hide cleaner and preservative 
Granted in Part— 
Cacodylates (50 percent) 
Denied— 
Weed killer? 
2 Hawaii allowed 
fourth quarter 1941. 
Wood preservative, for other 
Army and Navy contracts 


Benzol 


same amount as 


than 


Granted in Full- 
Manufacture of phenol 
Manufacture of cumene 
Manufacture of aniline 
Manufacture of diphenyl 
Manufacture of styrene 
Manufacture of Denaturants 
Granted in Part— 
Dyes and intermediates (80 per cent) 
Solvents for paint and lacquer thin- 
ners (40 percent) 
Denied— 
Paint and varnish remover 
Dry-cleaning compounds 
Type wash and similar uses 
Calcium Hypochlorite. High-test 
Granted in Full— 
Sugar refining 
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Petroleum production and refining 


essential civilian 
for water puri- 


Non-substitutable 
uses, principally 
fication 

Denied— 

Uses for which sodium hypochloride 
or chloride of lime could be sub- 
stituted 
Chlorate Chemicals 
Sodium Chlorate: 

For weedkilling, allocated 

ing to recommendations of the 
Department of Agriculture 


accord- 


Potassium chlorate: 
Match industry cut to 90 percent 
of 1940-41 consumption 
Perchlorie Acid: 
All requests, chiefly for metallurg- 
ical analysis, filled in full 
Naphthalene 
Granted in Full— 
Phthalic anhydride 
Beta naphthol 
Other dye intermediates 
Chlorinated naphthalene 
Chemical compounds 
Granted in Part— 
Moth prevention and insecticide ( 
percent) 


5 


Nitrocellulose 
Granted in Full— 
Cellophane lacquer 
Shoe manufacturer cement and fabric 
coating 
Printing inks (quick drying) 
Industrial belting cement 
Medical and hospital supplies 
Surgical tape 
Plastie containers 
Food packaging and casings 
Bookbinding 
Granted in Part— 
Luggage 
Upholstery 
Household and nursery 
Window shade cloth 
Industrial lacquer 
Miscellaneous nondescript items 
Denied— 
Class II] plastics under Order 
Oil, Sperm 
Granted in Full— 
Tool cutting oil 
Ocenol 
Essential duplicating carbon 
Essential instrument lubricants 
Essential textile processing oils 
Heavy duty motor oil additives 
Extreme pressure lubricant additives 
Denied— 
Leather tanning 
Phenol 
Granted in Full— 
Plastics, AA 
Medicinals (other than salicylates) 
AY and higher 
Chlorinated phenols A-l-k and higher 
Disinfectant compounds, A-? and 
higher 
Granted in Full— 
Dyestuffs, A-9 and higher 
Chemical manufacturing, A-9 and 
higher 
Solvent refining 
Oil additives, for public transporta- 
tion 
Triphenyl phosphate—dipheny! phth- 
alate ore flotation 


articies 


~ 
— 
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6647 OU remember how he used to 

worry about the weather all the 
time? Afraid it was going to rain—and 
seep into those drums of his? He said 
those old-fashioned plugs were more ex- 
pensive than fur coats—because they 
ruined thousands of dollars worth of 


gasoline. 


Now, since he put Tri-Sure Closures on 


his drums. he never talks about the 


weather—or yells ‘pilferage, ‘contamina- 


AMERICAN FLANGE & MANUFACTURING 


ENGINEERING e 


CO. 


“This is the first time he’s stopped talking about those Tri-Sure Closures 


tion’ and ‘sabotage’ in his sleep. He just 
smiles and says, ‘Boy, that Tri-Sure seal 
sure keeps the gas in and those tough guys 
out’", or ‘Gosh, that Tri-Sure plug is the 


tightest thing.[’ve seen since your Cousin 


Elmer left town.’ 


Ret. U S Pa. OF 


CLOSURES 


INC., 30 ROCKEFELLER PLAZA, 


NOVEMBER 1942 


po? 


NEW YORK 


11—209 


| 
ff: 
4 
i 
‘ 


Keep them flowing. That is the watchword in filtering 
operations today. And that is why Mt. VERNON Extra filter fabrics 
are more important than ever. A dependably uniform filtering media 

.. every yard woven to rigid standards of tolerance to provide 
maximum filtering surfaces, permitting higher pressures with the 
same recovery of solids or the same clarity of filtrate. Made from 
carefully selected top qualities of cotton, Mt. VERNON filter fabrics 
offer an unusual degree of strength, sturdiness and durability. 
Specify Mt. VERNON Extra filter fabrics for maximum efficiency 
in filtering operations. 


NON 
TURNER HALSEY COMPANY 


210—/1 


40 WORTH STREET * NEW YORK, N. Y. 
CHICAGO NEW ORLEANS ATLANTA BALTIMORE BOSTON LOS ANGELES SAN FRANCISCO 


Granted in Part— 
Plastics, A-l-a to A-l-k (60 percent) 
Salicylates (60 percent average 191) 
consumption ) 
Medicinals (other than salicylates) 
A-10 (50 percent) 
Disinfectant compounds, A-10 (50 
percent) 
Dyestuffs, A-10 (50 percent) 
Denied— 
Plastics, lower than A-1-K 
Medicinals (other than salicylates), 
lower than A-10 
Dyestuffs, lower than A-10 
Disinfectants, lower than A-10 


Phosphate Plasticizers—tTricresyl 
Granted in Part-— 
Oil additives (50 percent) 
Miscellaneous (25 percent over all 
basis ) 
Denied— 
Lacquers 
Adhesives 
Coatings 
Denied— 
Synthetic rubber (substitute ma- 
terial available) 


Triphenyl 
Granted in Full— 
Film uses 
Denied— 
Plastics 
Synthetic rubber 
Lacquers 


Phthalic Anhydride 
Granted in Full— 
Food and drugs 
Rubber chemicals 
Demulsifying agent oil additives 
Dyes ard intermediates 
Resins, A-l-k and/or higher 
Granted in Part— 
Resins, A-2 through A-10 (50 per- 
cent) 
Phthalic plasticizers (q.v.) 


Shellac 
) Granted in Full— 
Ship paints 
sonded mica 
Pattern finishes 
Mirrors 
Frames 
Granted in Part— 
Phonograph records (15 percent of 
October 1941 consumption) 
Denied— 
Coating finishes 
Floor emulsions and finishes 
Finishes for hats 
Aniline inks 
Furniture finishes 


Sodium Nitrate 
Granted in Full— 
Chemical salts, chemical manufac- 
ture 
Enamels and ceramics 
Explosives, industrial 
Food preserving 
Glass 
Heat transfer and heat treating 
Metallurgy 
Nitric acid, industrial 
Pigments, dyes 
Potassium nitrate 


Sulphuric acid 
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Granted in Part— 


Fertilizer on basis of over-all nitro- 
gen quota as established by U. 8 
Department of Agriculture 


Toluene—1 Toluene 


Granted in Full— 
Medicinals 
Granted in Part— 
Dyes and intermediates (50 percent 
of 1941 consumption) 
Denied— 
All other chemicals 


—2 Toluene 
Granted in Full— 
Electric equipment 
Granted in Part— 
Protective coatings (19 percent) 
Dyes and intermediates (55 percent) 
Petroleum additives (40 percent) 


Cleaning (63 percent) 
Solvents (13 percent) 

Rubber accelerators (57 percent) 

Food preservatives (80 percent) 

Medicinals (71 percent) 

Other chemicals (89 percent) 

Laboratory and research (88 per- 
cent) 

Denied— 
Solvents (using LG#2) 
Adhesives 


Vinyl Chloride, Polymers and Co- 
Polymers 
Granted in Full— 

Substitute for rubber cable and wire 
insulation for essential industrial 
use 

Chemical resistant protective coatings 

Sheetings for hospitals and mortu- 
aries 

Essential hospital supplies 

Dentures 

Denied— 

S. N. Code wire in open knob tube, 
or cleat wiring 

Name plates 

Instruction plates 

Dials 

Belts, suspenders 

Wallets and tobacco pouches 

Uniform hat covers 

Dish covers 

Identification tag cord 

Civilian waterproof coating 

Stiffening agent for collars 

Mending tape 

Civilian watch crystals 

Bookbindings 

Shampoo capes 

Combs 

Draftsmen’s supplies 

Toothbrush handles 

Denied— 

Shower curtains 

Flashing 

Fountain pen and pencil parts 

Beverage tubing 


Pyridine 
Granted in Full— 
Reagents 
Rubber accelerators 
Sulfa drugs 
Textile treating 
Vitamin manufacture 


WILLIAMS 


FINE GRINDING AND AIR 
SEPARATING EQUIPMENT 


Economical in Power 
Consumption and in 
Maintenance..... 


— 


Above shows general layout of 
Williams Improved Roller Mill with 
Spinner Air Separator, collector, 
fan and cloth auxiliary collector 
arranged for simultaneous dryin 
and grinding. Air heater is omitt 

when no drying action is involved. 


Sectional view showing 
heavy duty construction of 
the Williams Roller Mill, 
conceded to be the most 
practical for medium and 
extremely fine grinding. Not 
only has the mill the abil- 
ity to grind fine, but due to 
air separation, provides a 
positive check on the size 
of the product. 


HIGH OUTPUT ON UNUSUALLY FINE 
PRODUCTS .. ANY FINENESS FROM 
20 MESH TO MICRON SIZES..... 


When grinding to extreme finenesses Williams Improved Roller 
Mills give unusually high output with a minimum of power per 
ton ground. Any fineness from 20 mesh to micron sizes can be 
obtained with Williams Air Separators. Instant changeability 
from 70%-100 mesh to 99.9%-325 mesh. 


THE WILLIAMS PATENT CRUSHER & PULVERIZER CO. 


2706 North Ninth St. 


St. Louis, Mo. 


Sales Agencies Include 


Chicago New York 
15 Park Row 


37 W. Van Buren St. 


Oakland, Calif. 
1629 Telegraph Ave. 


Li ANG LAPGER” BUM OF HAMMERMLLS IN THE HORLD 


WW 


f 
PATENT CRUSHERS GRINDERS SHREDDERS 
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ORKING overtime—without 

letup—conservation of materials 
is the order of the day! And that goes 
for motors, too. 

Allowances for overload and service 
factors are out for the duration. Yet your motors 
have to stay in there and pitch . . . hour after hour, 
day after day. They have to keep on going . . . start- 
ing, stopping, and reversing ... with no time 
for “time out.” 

Reason enough why you should use your prior- 
ity to buy Fairbanks-Morse Motors! The only 


motors with rotor windings centrifugally cast of 
COPPER, they’re precision built for years of 
service . . . no stoppage, no breakdowns, no let- 
downs—now or later! 

Speed production with F-M motors now. . . and 
after the war. Ask for a demonstration. Fairbanks, 
Morse & Co., 600 S. Michigan Ave., Chicago, IIl. 


DIESELS 


PUMPS 


SCALES 


a 
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INDUSTRIAL CHEMICALS 


Current Price 


Last Year 


Acetone, drums, Ib............. 
Acid, acetic, 28%, bbl., ewt. 
Glacial 99. 5%, drums. 

ge 99.5%, dr. 
Citric, kegs, 
Formic, cbys., lb. 
Gallic, tech.. bbl. ib. ; 


Hydrofluoric 30% drums, Ib... 


Lactic, 44, tech. light, bbl., Ih 
Muriatic 18°, tanks. ewt... .. 
Nitric, 36°, carboys, Ib 

Oleum, tanks, wks., ton... 

Oxalic, crystals, bbl.. Ib... ... 

Phosphoric, tech., e*bys., Ih... . 

Sulphuric, 60°, tanks, ton..... 

Sulphuric, 66°, tanks, ton. .... 

Tannic, tech., bbl., Ih......... 

Tartaric, powd., bbl., Ib....... 

Tungstic, bbl., Ib... .. 

Alcohol, amyl.......... 

From Pentane, tanks, Ih. 
Alcohol, Buty], tanks, Ib. . 
Alcohol, Ethyl], 190 bbl., gal. 

Denatured, 190 proof . , 

No. 1 special, dr., gal wks. 
Alum, ammonia, lump, bbl., Ib. 
Potash, lump, bbl., Ib... 


Aluminum com bags,| 


Iron free, bg., ewt. 
Aqua ammonia, 26°, drums, ae 
tanks, Ib.... 
Ammonia, anhydrous, cyl., Ib. . . 
tanks, Ib. . 
Ammonium carbonate, powd. tech., 
casks, lh 
Sulphate, wks., ton. 
Amylacetate tec h ? from pentane, 
tanks, Ib. .... 
Antimony Oxide, bbl Ib 
Arsenic, white, powd., bbl., Ib.. 
Red, powd., kegs, Ib........ 
Barium carbonate, bbl., ton 3 
Chloride, bbl., ton. 
Blanc fix, dry, bbl., 


Bleaching powder, wks., 


Borax, gran., bags, ton.......... 
Calcium acetate, bags 

Carbide drums, Ib............ 

Chloride, fused, dr., del , ton 

flake, bags., del., ton. 

Phosphate, bbl., Ih........ 
Carbon bisulphide, drums, Ib. 

Tetrachloride drums, gal. 
Chlorine, liquid, tanks, wks., 100 Ib 

Cylinders. 
Cobalt oxide, cans, Ih me 
Copperas, bgs., f.0.b., wks , ton. . 
Copper carbonate, bbl., Ib 

Sulphate, bbl., ewt........... 
Cream of tartar, bbl., Ib 
Diethylene glycol, 
Epsom salt, dom., tech., bbl., ewt 
Ethyl acetate, drums, Ib......... 
Formaldehyde, 40%, bbl., Ib..... 
Furfural, tanks, Ib 
Fusel oil, drums, Ib............. 
Glaubers salt, bags, ewt......... 
e.p., drums, extra, Ib. . 

ad: 


White, basic carbonate, dry| 


White, basic sulphate, sck., Ib. 
Red, dry, Ib 


Lead crys. bbl., ‘lb. 


Lead arsenate, powd., bag, Ib... . 
Lime, chem., bulk, ton.......... 
Litharge, powd., esk., Ib 
Lithopone, bags, Ib 


Magnesium carb., tech., bags, Ib. 


| 
$0.085-—$0.109 $0. 109 


3.38 — 3.65 
9.15 — 9.40 


110.95 -11.20 95 


109.00— 113.00 
20 - .23 | 

1.10 — 1.15 

.08 .084 

.073— .075 
1.05 

.05 .05 
18.50 -20.00 

-1li- .13 

.08} 
13.00 -...... 
16.50 

7 

nom 

124- 

8.19 — 8.25 

.60 -. 

.033- .04 

04 - 
1.15 - 1.40 
1.85 -— 2.10 

02} 03 | 

.02 

- 

.044-...... 

.12 
29.20 

.145- 

.04 .04} 

nom 
60.00 -65.00 
79.00 —81.00 

ell - 12 

03}-— .04 
2.25 — 2.35 
44.00 -.... 

30 .32 
3.00 

07 .08 

.05 
18.00 —24.00 
18.50 -—25.00 

.08 | 

.054—.... 

73 .80 
2.00 =... 

.053- .06 
1.84 — 1.87 
18.00 -19.00 |18 

18 - .20 
5.15 — 5.40 

14 - .15} 
1.90 — 2.00 

054-06 

. 

.19 
1.05 — 1.10 

-12}- .13 

-ll- .12 
8.50 -..... 

-O84-...... 

.04 


$0 .085-$0 .09 
3.43 
8.68 -10.00 
10. -11.00 
106. 00-111 00 
20 - .23 
‘I 
1.10 — 1.15 
.073— .075 
.05 .05} 
18.50 —20.00 
.13 
.07}- O08} 
13.00 
16.50 - 
.73 
8.19- 8.25 
.03}- .04 
04 
1.15 1.40 
1.85 — 2.10 
-02} .03 
.02 .023 
.09 .12 
.04} 
60.00 -—65.00 
79.00 -81.00 
ll - .12 
.04 
2.2! 2.35 
.30 .32 
3.00 - 
.07% 
.05 
18.00 —24.00 
18.50 —25.00 
.08 
.73- .80 
.06 
1.84 — 1.87 
18.00 —19.00 
18 - .20 
».15 — 5.40 
“eee 
14- .15 
1.90 — 2.00 
.054- .06 
19 .18- .19 
10 | 1.05 — 1.10 
13 
ll - 12 
.04) 
06}- 


The accompanying prices refer to round 


lots in the New York market. 


Where it 


is the trade custom to sell f.o.b. works, 
quotations are given on that basis and 
are so designated. Prices are corrected 


to November 12 
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Methanol, 95%, tanks, gal 


tanks, gal. . 
Synthetic, tanks, ~ _ 
Nickel salt, ‘double, bbl., 


Orange mineral, esk., _ 


Phosphorus, red, 
Yellow, cases, Ib... 

Potassium hichromate, ‘casks, Ib.. 
Carbonate, 80-85‘; veale esk., Ib 
Chlorate, powd., Ib’ 


Hydroxide (e’stic potash) dr b 


Muriate, 60% bags, unit. 
Nitrate, bbl., Ib....... 
Permanganate, drums, tb. 
Prussiate, vellow, casks, lb. 
Sal ammoniac, white, casks, lb. . 


Soda ash, light, 58°), bags, con- 


tract, ewt. 
Dense, bags, cwt 


om, 76%, solid, ‘drums, 


Bicarbonate, "pbl., ewt...... 


Bichromate, casks, Ih. ..... 


Bisulphate, bulk, ton... . 
Bisulphite, bbl., lb...... 
Chiorate, kegs, Ib............ 
Cyanide, cases, dom., Ib....... 
Nitrate, bulk, 
Phosphate, tribasic, bags, lb. . . 
Prussiate, yel. drums, lb...... 
Silicate (40° dr.), wks., cewt.. 


Sulphide, fused, 60-62" , dr. Ib. 


Sulphite, erys., bbl., lb 


Sulphur, crude at mine, bulk, ton 16. 


Zinc, chloride, gran., bbl., Ib... .. 
Carbonate, bbl., Ib........... 
Cyanide, dr., lb.............. 
— oxide, lead free, bag, | lb. 
leaded, bags, Ib... . 
bbl., 


Current Price 


. 
- 4.00 | 3.85 - 


OILS AND FATS 


Castor oil, No. 3 bbl., lb... 
Chinawood oil, bbl., Ib... .. 
Coconut oil, Cey lon, tank, N. Y., 


Cottonseed oil, crude (f.o.b. mili), 


Linseed oil, raw car lots, bbl., Ib.. 
Peanut oil, crude, tanks (=) , lb. 


Rapeseed oil, refined, bbl., 


Soya bean, tank, Ib............. 
Sul hur (olive foots), — ‘lb. 
Cod, Newfoundland, “gal. . 


Menhaden, light bbl., ‘bb. 

Crude, tanks (f.o.b. factory) lb. 
Grease, yellow, loose, Ib........./ 


Oleo oil, No. 1. 


Red oil, distilled, dp.p. bbl., Ib... 
Tallow extra, loose, 
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Current Price 


toto 
t 


| 
| 
| 
| 


| = 
Last Month | 
CURRENT 
| | 
: 
| 
, Month | Last Year 
| | 
40 - .42| .40- 
( 18 - .25| .18 25 .18 - 
.09f- .10} .10 098- ) = 
.07 | .06}- .07 | .06j)- 
| .06| .05)- .06 
.19} .20 .20 .19} .20 
17 = .18 17 .18 .18 
.0515-— .06 .0515— .06 0515- .06 
1.00 1.05 1.00 1.05) 1.00 — 1,05 
Salt 17.00 -.... 17.00 née 
1.05 -......] 1.05 -.. 
65.{ 2.30 3.00 2.30 3.00 2.30 — 3.00 = 
S1.( 05 - .06 05 .06 .05 
1.70 2.00 1.70 2.00 1.70 — 2.00 
( 07} OS 07; 08 .O7i- .08 
16.00 -—17.00 16.00 -17.00 |16.00 —17.00 
.03 — 04 .03 .04 .03 - 
| .06} .06)— .06{- .064 
14- . 14- .15 
OS 09 08 .09 
\ 2.40 2.50 40 — 2.50 
.11 .10} .10}- .11 
- 80 - .85 80 - .85 
.03 .03} .03 .03) - “Oat 
00 16.00 -....../16.00 -...... 
19.4 .03 - 04 — .03 
.07 — .08 07 .08 .07 .08 
5 1.90 - 2.40 | 1.90 - ed 1.90 — 2.40 : 
2 4 05} .05 - 06 05 .06 
.338- .88- .35 - .35 
| 
3.85 .00 | 3.85 4.00 
Last Month Last Year 
| .| mom .,....| mom MOM ...... 
Corn oil crude, tanks (f.o.b. mill), 
“if 
nom ...... MOTB BOM ~ 
11-213 
vat 


Chem. & Met.’s Weighted Price Indexes 


112 160 
CHEMICALS OILS AND FATS 
AAr 
$12 _ —— HH 
102 
z | 
| | = 80 
JFMAMJJASOND J FMAMJ JAS ONDJ FMAMJJASONDJ FMAMJJAS OND JFMAMJJASOND) FMAMJJASONDJ FMAMJJ ASONDJFMAMJJASOND 
100 10 
ALL COMMODITIES NON-FERROUS METALS 
3 95 BUREAU OF LABOR STATISTICS FGINEERING AND MINING JOURNAL INDEXES 
65 = 55 — 


Dec. Jan. Feb. Mac Apr May June July Aug. Sept. Oct. Nov. Dec. Dec. Jan. Feb. Mar Apr. May June July Aug. Sept Oct. Nov Deg. 


Coal-Tar Products Miscellaneous 


Current Price| Last Month | Last Year Current Price 


Last Month | Last Year 


| 

Alpha-napthol, crude bbl., b.....|$0.52- $0.55 |$0.52 -$0.55 ($0.52 -$0.55 Burytes, grd., white, bbl., ton. . . .|$22.00-$25.00 |$22.00-$25.00 |$22.00-$25.00 
Alpha-naphthylamine, bbl., lb.... 32- .34 32 - .34 | 32 - .34 Casein, tech, ‘bbl. Ib -19- .20 igs - .19 .23- .26 
Aniline oil, drums, extra, Ib... . . . | .16 15- .16 | 15- .16 #£China clay, dom., f.o.b. mine, ton. 8.00 -20.00 |} 8.00 -20.00 | 8.00 -20.00 
Aniline, salts, bbi., Ib. ...... .24 22 .24 Dry colors 
Benzaldehyde, U.S.P., dr., Ib. ... 85 - .95 85- 95] .85- .95 Carbon gas, black (wks.), Ib...) .0335- .30 | .0335- .30 | .0335- .30 
Benzidine base, bbl 70- .75]| .70- .75 70 .75 Prussian blue, bbl., Ib......... -36- .37 |) .36 - 
Benzoic acid, U.S.P., Ib.. 4 - 54- .56 54 - .56 Ultramarine blue, bbl., lb...... -ll- .26 
Benzyl chloride, tech lb. .25 23- .25 .25 Chrome green, bbl., Ib........ .214- .30 -214- .21}- .30 
Benzol, 90%, tanks, works, gal...) .15- Carmine, red, tins, Ib......... 4.60 4.75 | 4.60 4.75 | 4.60 4.75 
Beta-na »hthol, tech., drums, Ib . 23- .24| .28—- 75 - .80 - .80 75 - 
Cresol, |} ~...... -ll- .11 10}- .11 Vermilion, English, bbl., Ib. | 3.05 3.10 | 3.05 = 3.10 | 3.20 - 3.25 
Cresylic seid, dr., wks | ,8l1- .83 | 81 - .8 Chrome yellow, C.P., bbl., Ib. 
Diethylaniline, dr., Ib........... - 145 | 145 | [40 - Feldspar, No. 1 (f.0.b.N.C.), ton.| 6.50 - 7.50 | 6.50 - 7.50 | 6.50 - 7.50 
Dinitrophenol, bbi., 23 .23- .25 .25 Graphite, Ceylon, lump, bbl., lb.. .08 - .10 08 - .10; .08- .10 
Dinitrotoluol, bbl., 18 - .19 18 - .19 1s - .19 Gum copal Congo, bags, lb...... .09 - .30 .09 - .30 .09 - .30 
Dip oil, 158%, dr., gal. 23 .25 .25 - .15 09 - .14 09 - .15 
Diphenylamine, dr. f.o.b. wks., Ib.) .60 -...... Demar, Batavia, cases, lb..... | .10= .22 10- .20 10- .22 
sos 45- .50 45 - 45 - .50 | .18 .60 -18- .60 -18 - .60 
Naphthalene, flake, ‘bbl., -07 - .073 .0O7 .073) .07 Kieselguhr (f.o.b. mines), ton... .| 7.00 -40.00 | 7.00 -40.00 | 7.00 -40.00 
Nitrobensene, dr., .08 - .09 - .09 .08 - .09 Magnesite, calc, ton............ 64.00 -...... 64. 65.00 —.....2. 
Para-nitraniline, bbl., 47 - .49 47 - .49| .47 - .49 Pumice stone, lump, bbl., lb..... 05 - .07 .05 - .08 - .07 
Phenol, U.S.P., drums, Ne i Imported, casks, lb........... nom nom nom 
Resorcinol, tech., kegs., Ib....... 75 - .80 .75 .80| .75—- .80 Shellac, orange. fine, bags, lb..... 
Salicylic acid, tech., bbl., lb.. .33 - .40 -33- .40| .33- .40 bags, lb.. 
nee -86- .88 -86- .88 .86 - .88 Soapstone (f.o.b. Vt.), bags, ton. -12.00 |10.00 -12.00 {10.00 -12.00 

‘oluol, drums, works, gal........ Talc. 200 (f.0.b. Vt.), ton...| 8.00 8.50 | 8.00 — 8.50 | 8.00 8.50 
Xylol, com., tanks, gal 200 mesh (f.o.b. Ga.), ton..... 6.00 8.00 | 6.00 8.00 | 6.00 8.00 


Industrial Notes 


B. F. Sturtevant Co., Hyde Park, Bos- sales of the newly formed Integral-horse- ARMSTRONG CorRK Co., Lancaster, Pa., 
ton, has opened a new branch plant at power motor section. D. A. Yates of the has advanced Kenneth O. Bates to the office 
LaSalle, Ill. The new plant will serve as same division has been placed in charge of vice-president and general manager of : 
the company’s mid-west production center of the motor group in the plant at Lynn, the floor division. He is succeeded as gen- i 


superseding the plant at Sturtevant, Wisc. Mass. eral sales manager by C. N. Painter. ws 
which was recently closed. J. F. Gibson is e * 
superintendent of the new plant and F. ALLIS-CHALMERS MFG. Co., Milwaukee, THE GLIDDEN Co., Cleveland, has moved _ 
Herlan is general manager of the mid- has placed Selden H. Gorham in charge of its eastern headquarters from Long Island i 
western division. dealer sales where he will supervise ap- City to Tonnelle Ave., North Bergen, N. J ie 


proximately 400 dealers throughout the Ralph Bennett is manager of the division. 
Cuain Bett Co., Milwaukee, announces country. H. P. Binder has been moved from 


that A. W. Thomas, sales manager of the assistant manager of the hydraulic depart- TRIUMPH EXPLOSIVES, INC., Elkton, Md., me. 
construction machinery division has gone ment to manager of the centrifugal pump has completely changed its management n4 
to Washington as a consultant to WPB. department. and directorate. John H. Lucas, vice-presi- 
His duties have been taken over by D. A. dent of the Peoples-Pittsburgh Trust Co. 


Kalton MILTON Roy Pumps, Philadelphia, has Pittsburgh, is now president and Robert D “oes 
added William J. Simpson to its engineer- Ferguson, a lawyer from the same city is vie 
PitrspurGcH Street Co., Pittsburgh, has ing staff. Mr. Simpson will work on devel- vice-president, secretary, and treasure r. 


promoted Henry A. Roemer, Jr. from opment and manufacturing problems. Seven prominent Pittsburgh business and 

manager of sales of steel and wire prod- professional men make up the new board. 

ucts to assistant general manager of sales. THE NIAGARA CHLORINE PrRopucTs CorP., 

Norman F. Melville has been made mana- Lockport, N. Y., has been dissolved so far MetTaL & THERMIT CorP., New York, has — 
ger of sales of steel and wire products. as its corporate existence is concerned but appointed Merritt L. Smith assistant sales . 


the business is continued by George M. manager. Mr. Smith also will continue t 
GENERAL ELectrric Co., Schenectady, has Pope and James S. Waters under a part- direct the advertising activities of the cor- 
appointed K. R. Van Tassel manager of nership arrangement. poration. 
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ANOTHER NEW UNIT IN AMERICA’S 
WAR PRODUCTION STRENGTH 


MOINES! 


These construction views of an Eastern plant, 
built for volume production of certain war 
materials, show a typically Pittsburgh-Des 
Moines job of design, fabrication and erec- 
tion—meeting exacting requirements with 
speed and craftsmanship—under a single 
contract, with one responsible guarantee. 
@ An unusual feature of this project: three 
large office-locker-restroom units built in 
eat the monitor, permitting unobstructed use 
—. of main floor for production. 


PITTSBURGH - DES MOINES STEEL CO. 
PITTSBURGH, PA. 3417 NEVILLE ISLAND—DES MOINES, IOWA, 916 TUTTLE STREET 
NEW YORK, ROOM 990, 270 BROADWAY - CHICAGO, 1207 FIRST NATIONAL BANK BUILDING 
"DALLAS, 1216 PRAETORIAN BUILDING + SAN FRANCISCO, 606 RIALTO BUILDING 

1107 EIGHTH AVENUE. SOUTH 


a 

4 
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PROPOSED WORK 


Ala.. Mobile Mobile Paper Mill Co., Ine., 
Crichton, KR. E. Hartman, Pres., is having 
Plans prepared by F. Clarke, Areht., Mer 
chants National Bank Bldg., for the con 
struction of an addition to its paper mill. 
Estimated cost $100,000, 


Louisiana—Houston Pipe Line Co., Petroleum 
Bidg., Houston, Tex., plans to construct a 
10 in. oil pipe line under and across Bayou 
Vermillion in Vermillion and Jefferson Davis 
Parishes 


Louisiana—Shell Pipe Line Corp., Shell Bidg., 
Houston, Tex., plans to construct 10 in 
pipe lines in Caleasieu and Jefferson Davis 
Parishes 


Louisiana. Texas Pipe Line Co., Texas Co 
Bidg.. Houston, Tex., plans to construct a 
10 in. off pipe line across Black Bayou, 
Calecasieun Parish 


*N. J., Jersey City—-Colgate-Palmolive Peet 
Co., 105 Hudson St... Jersey City, is having 
plans prepared for the construction of a 
5 story soap manufacturing plant. Esti- 
mated cost $60,000. 


N. C., Kings Mountain -Solvay Process Co., 
Milton Ave., Solvay. N. Y.,. plans the con- 
struction of a mineral plant 


Pa., Genessee—Genessee Chemical Co., Calvin 
Carpenter, Gen. Mer plans to rebuild its 
1 stery chemical factory recently destroyed 
by fire Estimated cost $50,000. 


Texas—American Republics Tetroleum Co.. 
Petroleum Bildg., Houston, Tex... will soon 
receive bids for remodeling its plant. Esti- 
mated cost $2,000,000. 


Tex., Kilgore. Lacy Refining Co Long 
view, plans to reconstruct certain units of 
its cracking plant Estimated cost may 
exceed $150,000 


Canada——Department of Munitions & Supply. 
Ottawa, Ont., plans to construct chemical 
and explosives plants Estimated cost be- 
tween $9,000,000 and $12,000,000, 


B. C., Vancouver Moulded Plywoods, Ltd., 
1852 West Georgia St... plans to construct 
a plastic products and wood factory. 


B. C., Vancouver-Vermiloils Ltd., 800 Hall 
Bidg plans to construct a mining and 
smelting plant Estimated cost $50,000 


Ont.. Belleville Canadian Co.. Terminal 
Bldg... Teroento, Ont., plans to construct an 
aviation gasoline depot on Dundas St Esti 
mated cost $50,000 


Ont., Toronto —Orkent Oil Co., Ltd., E. ¢ 
Cattanach, West Richmond plans 
to construct refinery 


Estimated cost 


Que.. Montreal..B-A Co Litd., Canada 
Cement Bidg., Montreal, Que., plans to con- 
struct a I2x51x60 ft. addition to its plant 
at Montreal East 


Saskatchawan, Canada —Owner c/o Saskatcha- 
wan Industrial Development Board, Regina, 
contemplates the construction of a plant for 
the manufacture of industrial and anhyd ous 
aleoheol Estimated eost S270 000 
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—Current Projects-—— ——Cumulative 1942—— — 
Proposed Proposed 
Work Contracts Work Contracts 
Middle Atlantic $110,000 4,420,000 7,071,000 109,236,000 
South .. 215,000 11,600,000 84 
Middle West 3,330,000 102,645 ,000 189 , 645, 000 
West of Mississippi 2,150,000 1,770,000 188 ,607,000 388,939,000 
Far West 1,480,000 20,880,000 136,862,000 
Canada. . 10,970,000 265 ,000 25,930,000 2,802,000 
$13,445,000 $11,405,000 $359,363,000 $916,332, 


CONTRACTS AWARDED 


California—U. 8S. Government, Wash., D. C., 
has awarded the contract for the construc- 
tion of a detinning plant to H. K. Ferguson 
Co., 1650 Hanna Bldg., Cleveland, 0. Esti- 
mated cost including equipment $1,400,000. 


Calif.. San Francisco—-Metten & Gebhardt, 
1775 Egbert St., have awarded the contract 
for rebuilding part of 2 story, 90x350 ft. 
tannery to Fred J. Early, Jr., 360 Pine St., 
San Francisco. 


D. C., Washington—U. S. Government has 
awarded the contract for the construction 
of a detinning plant to H. K. Ferguson Co,, 
Cleveland, 0. Estimated cost including 
equipment $70,000. 


Illinois, Indiana, Ohio and Pennsylvania—War 
Emergencies Pipeline, Inc., B. E. Hull, Vice 
I’res., Little Roek, Ark., (Cities Service 


il Co., Atlantic Refining Co., Consolidated 
Oi Corp... Sun Co., Secony-Vacuum, 
Ine Tidewater Associated Oil Co., Texas 


Co., Gulf Refining Co., Shell Oil Co., Pan 
American Petroleum & Transport Co. and 
Standard Oil Co. of N. J.), have awarded 
the contract for the construction of an 
875 mi. 24 in. pipeline from Norris City, 
Ill., to Phoenixville, Pa., to Williams Bros. 
Corp., National Bank of Tulsa Bldg., O. E. 
Dempsey Construction Co., Kennedy Bldg., 
Anderson Bros. and Sheehan Pipe Line 
Construction Co... National Bank of Tulsa 
Bidg.. all foregoing in Tulsa, Okla.; Okla- 
homa Contracting Co., Magnolia 
Dallas, Tex., C. 8S. Foreman Co., New York 
Life Bidg., Kansas City, Mo. and Ray E. 
Smith Construction Co.. Eldorado, Kan. 
Estimated cost $60,000,000. 


Illinois—-U. Government, Wash., D. C., has 
awarded the contract for the construction of 
a detinning plant to H. K. Ferguson Co., 
Cleveland, 0. Estimated cost including 
equipment 2,000,000. 


Indiana--U. 8S. Government, Wash., D. C., 
has awarded the contract for the construction 
of a detinning plant to be leased to the 
Metal & Thermit Co,., to H. K. Ferguson 
Co., Cleveland, 0. Estimated cost inelud- 
ing equipment $130,000. 


Maryland——U. S. Government, Wash., D. C., 
has awarded the contract for the construc- 
tion of a detinning plant to H. K. Ferguson 
Co., Cleveland, 0. Standard Metal Refining 
Co., lessee. Estimated cost $100,000. 


Massachusetts—-U. 8 Government, Wash.. 
D. C., has awarded the contract for the con- 
struction of a tin can shredding plant to 
H. K. Ferguson Co., Cleveland, 0. Esti- 
mated cost including equipment $70,000. 


Michigan. Government, Wash., D. C., 
has awarded the contract for the construc- 
tion of a tin can shredding plant to H. K. 
Ferguson Co., Cleveland, 0. Estimated cost 
including equipment $70,000. 


Missouri -U. S. Government, Wash., D. C., 
has awarded the contract for the construc- 
tion of a tin can shredding plant to H. K. 
Fergusen Co., Cleveland, ©. Estimated cost 
including equipment $70,000. 


Nev.. Toy——United Tungsten Mines, Ltd., F. D. 
LeMon, Pres., 139 North Virginia St.. Reno, 
will construct a tungsten mill using its 
own forces 


New Jersey U. S. Government, Wash... D. 
has awarded the contract for the construc 
tion of a detinning plant to H. K. Ferguson 
Co. Cleveland, O Metal & Thermit Corp 
li Estimated eost $100,000 
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N. J., Carteret—Westvaco Chlorine Chemical 
Co., Roosevelt Ave., has awarded the con- 
tract for the construction of a 3. story 
factory to Wallace J. Wilck, 280 Hobart 
St., Perth Amboy. Estimated cost $80,000. 


New York—U. S. Government, Wash., D. C., 
has awarded the contract for the construc- 
tion of detinning plants to H. K. Ferguson 
Co., Cleveland, O, Estimated cost $4,000,- 
000, 


Ohio—U. 8S. Government, Wash., D. C., has 
awarded the contract for the construction of 
tin can shredding plants to H. K. Ferguson 
Co., Cleveland, O. Esimated cost $210,000. 


Cleveland—-National Cylinder Gas Co., H. 
W. Gray, Pres., 3965 Jennings Rd., has 
awarded the contract for a 1 story, 100x140 
ft. oxygen building, 80x80 ft. acetylene 
building to Campbell-Lowrie & Lautermilch, 
400 West Madison Ave., Chicago, lll. Esti- 
mated cost $60,000. 


O., Lorain—Brush Beryllium Co., Lorain, has 
awarded the contract for the construction 
of a chemical and smelter plant to H. K. 
Ferguson Co., Hanna Bldg., Cleveland, O. 
Estimated cost $750,000. 


Government, Wash., 
has awarded the contract for the 
construction of a tin can shredding plant 
to H. K. Ferguson Co., Cleveland, 0, Esti- 
mated cost including equipment $70,000. 


Pennsylvania—U. 
D 


G., 


Rhode Island—U. S. Government, Wash., 
D. C., has awarded the contract for the 
construction of a tin can shredding plant 
to H. K. Ferguson Co., Cleveland, 0. Esti- 
mated cost including equipment $70,000. 


Texas--U. S. Government, Wash., D. C., has 
awarded the contract for the construction of 
a detinning plant to H. K. Ferguson Co., 
Cleveland, Estimated cost including 
equipment $700,000. 


Wisconsin—U. S. Government, Wash., D. C., 
has awarded the contract for the construc- 
tion of a tin can shredding plant to H. K. 
Ferguson Co., Cleveland, 0. Estimated cost 
including equipment $70,900. 


Wis., Milwaukee—Harnischfeger Corp., 4400 
West National Ave., has awarded the con- 
tract for the construction of a 1. story, 
62x77 ft. chemical storage building to R. L. 
Resinger & Co., 733 West Van Buren St., 
Milwaukee. 


Wyoming—U. S. Government, Wash., D. C., 
has awarded the contract for the construc- 
tion of a refinery to be leased to Frontier 
Refinery, Cheyenne, to Fluor Corp., 2500 
Atlantic Blvd., Los Angeles, Calif. Esti- 
mated cost will exceed $1,000,000. 


Ont., Toronto—Canadian Industries, Ltd., 
Paint & Varnish Division, foot of Laugston 
St., has awarded the contract for altering 
its 2 story, 24x82 ft. plant te Mollenhauer 
Contracting Co., Ltd., 188 Perth Ave. Esti- 
mated cost $59,000. 


Que., Quebec City—Dominion Oxygen Co., Ltd., 
150, Bay St., Toronto, Ont., has awarded the 
contract for the construction of a plant to 
Magloire & Cauchon, 311 De La Salle St., 
at $165,739. 


Que., Tingwick——Nicolet Asbestos Mines, Ltd.. 
Tingwick, has awarded the contract for the 
construction of mines buildings to Tremblay 
& Bonin, 137 Ninth Ave., Sherbrooke, Que 
Estimated cost $40 000 
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ADVISORY COMMITTEE =| 


BRUCE K. BROWN—Manager Reseorch and 
Development, Standard Oil Co. (Indiana) 


J. V. N. DORR—President, The Dorr Company, 
Inc. 


WILLARD H. DOW—President, Dow Chemical 
Company 


GUSTAV EGLOFF—Director of Research, Uni- 
versal Oil Products Co. 


OTTO EISENSCHIML—President, Scientific Oil 
Compounding Co. 


HARRY N. HOLMES—Head Department of 
Chemistry, Oberlin College 


HARRISON E. HOWE—Editor, Industrial and 
Engineering Chemistry 


WARD V. EVANS—Professor of Chemistry, 
Northwestern University 


WILLIAM LLOYD EVANS—Chairman Depar'- 
ment of Chemistry, Ohio State University 


S. D. KIRKPATRICK—Editor, Chemical and 
Metallurgical Engineering 


H. R. KRAYBILL—Director, Department of Sci- 
entific Research, American Meat Institute 


A. H. MELLINGER—President, Chicago Asso- 
ciation of Commerce 


GEORGE W. MERCK—President, Merck & Co. 


THOMAS MIDGLEY, JR.—Vice President, Ethy! 
Gasoline Corporation 


CARL S. MINER—Director, Miner Laborateries 


WALTER J. MURPHY—Editor, Chemical Indus- 
tries 


HARRY McCORMACK—Professor of Chemical 
Engineering, Illinois Institute of Technology 


R. C. NEWTON—Swift and Co. 


CHARLES L. PARSONS—Secretary, American 
Chemical Society 


H. 1. SCHLESINGER—Professor of Chemistry, 
University of Chicago 


N. A. SHEPARD—Chemical Director, American 
Cyanamide Company 


Cc. R. WAGNER, Chief Chemist, Pure Oil! 
Company 


E. R. WEIDLEIN—Director, Mellon Institute 


FRANK C. WHITMORE—Dean of the School of 
Chemistry cnd Physics, Pennsylvania State 
College 


E. C. WILLIAMS—Vice Pres. & Director of 
Research, General Anilin & Film Corp. 


EXPOSITION COMMITTEE 


Chairman, V. CONQUEST—Armour and Co. 
A. GUILLAUDEU—Swift and Co. 

W. M. HINMAN—Frederick Post Co. 

2 W. C. JOHNSON—University of Chicago 
L. E. MAY—Sherwin-Williams Co. 


NOV. 24, 25, 26, 21, 28, 99 : H. E. ROBINSON—Swift ond Co. 
HOTEL SHERMAN 


SHERMAN HOTEL 
CHICAGO 
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Hamilton Mfg. ( 
Hammond Drierite 
Springs, i 
Hanovia Chemical & Mfg. 
Ave., 
Hardinge Co., 


Haveg 


EXHIBITORS 
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60 E. 42nd St., 
, 14 W. Utica St., Buffalo, 


U. S. Stoneware Co., 
1316 18th St., Two Rivers, Wis... 144-147 Walker-Wallace. Inc 


* 


Wheelco Instrument: Co. 855 W. Harrison St.. 


Index as supplied by National Chemical Exposition, corrected to Nov. 2 
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Booth No. 


Ainsworth & Sons, , William, 2151 Lawrence St., Den- Ilercules Powder Co., Wilmington, Del.............. 129-130 

58 Honan-Crane Corp., 409 Indianapolis Ave., Lebanon, In- 
Alloy Products Cor p., 221 Madison St.. Waukesha, Wis.. 153 diana 181 
Alox Ave. & Lroquis St., Niagara Huppert Co., K. H., 152 West Walton, Chicago, Ill...... 97 

194-195 Illinois Electric Porcelain Co., Macomb, Ill.............. 65 
American Reclaiming Corp., 1270 6th Ave. New Industrial & Engineering Chemistry, 330 W. 42nd St., New 

American Instrument Co., 8030-8050 Georgia Ave., Sitver Industrial Instruments, Inc., 156 Culver Ave., Jersey City, 

Mn 24 Resinous Chemicals Corp., 103 Foster St., Pea- Infilco Inc., 325 W. 25th Place, Chicago, Ill.............. 102 

body, 113 Insto-Gas Corp., 1900 E. Jefferson Ave., Detroit, Mich... 56 
Ampco Metal, . 1745 South 38th St.. Milwaukee, Wis.. 99 Johns-Manville, 22 E. 40th St.. New York, N. Y........ 83-84 
Angel & Co., _7 & 11 Spruce St. New York, Kewaunee Mfg. Co. End South Center St. Adrian, 

Atlas Powder Co., i ere 107-108 Kold-Hold Mfg. Co., 424 No. Grand Ave., Lansing, Mich. 73 
Atlas Publishing Co., 133 W. 21st New York, N. Y.. 53 68-69-70 
Bareco Oil Co., 72 Lapp Insulator Co., LeRoy, N. 95 
Bennett Mfg. , 14600 Princeton Ave., Chicago, Ill..... 98 Leader Iron Works, Inc., Decatur, Ill.................... 42 
Brabender Corp., Rochelle Park, N. J............0.e00e: 174 Lithgow Corporation, 333 W. 40th Place, Chicago, Ill... ... 155 
Buffalo Foundry & Machine Co., 1551 Filmore Ave., suf- Loeb Equipment Supply Co., 910 No. Marshfield Ave., 

Bump Co., | 101 Ludlow-Saylor Wire Co., The, Newstead Ave. & Wabash 
Campbell Eee Harbor Road, Hammonton, 85-86 

Central Scientific Co., 1700 Irving Park Rd., Chicago, Ill.. 178 Marathon Paper Mills Co., Rothschild, Wis............. 96 
Chemical & Metallurgical Engineering, 330 W. 42nd St., McGraw-Hill Publishing Co., 330 W. 42nd St. New 

Chicago Pump Co., 2336 Wolfram St., Chicago, Ill........ 110 Merck & Co., 105-106 
Chemical Industries, 552 Ave., New p, -. > sae 76-77 Merco Nordstrom Valve Co., 400 No. Lexington Ave., 
Commercial Solvents Corp., Terre Haute, Ind........ 150-151 Homewood Pittsburgh Pa. .................0cceeeceees 40) 
Consolidated Products Co., Inc., 15 Park Row, New York Metal-Glass Products, Co., 1 Reed St., Belding, Mich. . 166-167 

& 182 Mojonnier Bros. Co., 4601 W. Ohio St., Chicago, Ill.... 78 

Corning ‘Glass Works, Corning, A ee ee ee 169 Morse Magneto Clock Co., 17 E. 42nd, New York, N. Y.. 91 
Corn Products 17 Battery Place, New York, National Engineering Co., 549 W. Washington Blvd., Chi- 

‘roll-Reynolds Co., 17 John St., New York, N. Y........ 125 National Technical Laboratories, 820 Mission St., South 
Daily ( “he mical arket. 133 W. 21st St... New York, N. Y. 53 Pasadena, 
Darco Corp. 60 E. st. New York, N. Y........ 107-108 Ohio Chemical & Mfg. Co., 1177 Marquette St., Cleveland, 
deBeers & Associates, F. M., 20 N. Wacker Dr., Chicago, 

125 Olson Filtration Engineers, 4630 W. Flournoy Chi- 
Denver Equipment Co., 1400 17th St., Denver, Colo...... 131 94 
Dicalite Co., Rew Wort. We. Mscasnccccces 168 Omega Machine Co., 3409 E. 18th St., Kansas City, Mo.. 140 
Dorr Co., 570 , exington Ave., New York, N. Y....89-90 Permutit Co., The, 330 W. 42nd St., New York, N. Y.... 79 
duPont de Nemours & Co. E. L, Wilmington, Del...... 100 Peterson & Co., Inc., Leonard, 1222 Fullerton Ave., Chi- 
Durametallic Kalamazoo, Mich................ 117-118 176 
Eimer & Amend, 635 Greenwich St.. New York, N. Y. 115-116 Piaudler Co., The, 89 East Ave., Rochester, N. Y........ 44-45 
Emery-Carpenter Container Co., 147 W. 41st St. New Pittsburgh Equitable Meter Co., 400 No. Lexington Ave., 

Engelhard, Inc., Chas., 90 Chestnut St., Newark, N. J. 59-60-61 Podbielniak Centrifugal Super-Contactor Co., 8312 So. 
Ertel Engineering Corp., 40 W. 48th St.. New York, N. Y. 197 27 
Eutectic Welding Alloys Co., 40 Worth St. New York, Proctor & Schwartz, Inc., Philadelphia, Pa. ............ 112 

am 195-196 Pulverizing Machinery Co., 19 Chatham Rd., Summit, 
Fansteel Metallurgical Corp.., 2200 Sheridan Rd.. North N. 135 

134 Raymond Pulverizer Division, Combustion Engineering 
Federal Classifier Systems, Inc., 127 N. Dearborn St.. Co. Inc., 1319 No. Branch St., Chicago, Ill............ 11} 

Chicago, Ill. ..... 164 Reinhold Publishing Corp., 330 W. 42nd St. New York 
Filter Paper Co., 24th St.. Chicago, Ill 63 N, 66.008 065 122 and 126 
First Machinery Corp., 819-837 E. 9th St. N. Y. C........ 188 Ross & Rowe, Inc., 75 Varick St., New York, N. Y...... 43 
Fisher Scientific Co., 717 Forbes St., Pittsburgh, Pa...115-116 Sarco Co., Inc., 475 5th Ave., New . * * 175 
Fitzpatrick Co., " , 111 N. Canal St., Chicago, Ill. 177 Sargent & Co., E. H., 155 E. Superior St., Chicago, Ill. 127-128 
Fletcher Works, Ave. & 2nd St., Philadelphia, Schaar & Co., 754 W. Lexington St., Chicago, Ill......... 109 

125 Schneible Co., Claude B., 3951 Lawrence Ave., Chicago, 
Food Industries, 330 W. 42nd St. New York, N. Y...... 141 199 
General Ceramics Co., Keasbey, N. a. + ROS 81 Schnell Publishing Co., Inc., 59 John St., New York, N. Y. 171 
Glycerine ’ Association, 9 S. Clinton St., Chi- Selas Co., The, Erie Ave. & D. St., Phila., Pa............ 93 

cago, 157 Sharples Corp., 23rd & Westmoreland Sts., Phila.. Pa.... 114 
Glvco Products 230 King St.. Brooklyn, New Sheldon & Co., E. , 716 Nims St., Muskegon, Mich... 103 

sks 62 Sivyer Steel Casting Co., Milwaukee, Wis.............. 74-75 
Goslin-Birmingham Co. Ace. Meu Sparkler Mfg. Co., Mundelein, 71 

125 Sperry & Co. D. R., Batavia, Ill........... 
Graver Tank & Mfg. Co., Inc., 4809 Tod Ave., East Chi- Titanium Alloy Mfg. Co. P. O. Box C, Bridge Station, 

Gump Co., S. Clinton St.. Chicago, III 27-88 P: age Machinery Co., 906 N. Spaulding Ave., 

— « Co, , 205 W. Wacker Dr., Chicago, 50 Union Bag & Paper Co., Woolworth Bldg., N. Y. C...... 172 


New York, N. Y..123-124 


New York 64 
1 


, W. A,, 108 Dayton St., Yellow Wallace & Tiernan Co., Inc., Newark, AS 33 
54 Waukesha Foundry Co., Lincoln Ave., Waukesha, Wis.. 46 


Chicago, Ill. 4! 


Wilkens-Anderson Co., 111 N. Canal St., Chicago, Ill.... 57 
>, 240 Arch St., York, Pa.............. 82 Wilson Chemical Feeders, Inc., Buffalo, N. Y.......... 152 
ee ee 121 York Ice Machinery Corp., York, Pa.................. 47-48 
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BOOTH 125 GUIDE AND DIRECTORY 


Air, or inert gas, pressure applied to filter 
casing above slurry level provides the pres- 
sure differential for filtering. 


Cake drying and/or washing zone. 
Above slurry level and under full 
gas pressure. 


Bleeder valve for draw-off separa- 
tion of initial cloudy filtrate from 
disc sectors, and controlling pres- 
sure differential over cake building 
cycle. 


Filter valve for filtrate dis- 
charge at atmospheric, or 
back, pressure. Fitted with 
automatic pulsating reverse 
blow-back for cake discharge. 


Filter discs rotate in 
slurry within serrated 
troughs which permit 
cake to discharge 
through chutes from 
scrapers tocake discharger, 


Slurry level in lower 
filter casing,and serrated troughs 
over cake discharger, partially sub - 
merge the rotating discs. 


| Cake discharger with individ- 
: ual motor drive for de- 
| livery of cake to at- 

| mosphere through pis- as 
ton balanced cone plug 
valve. 


Cake discharge outlet. 


The McCaskell Rotary Disc Continuous Pres- pressure filtration permits of continuous processing, 

sure Filter makes available now—for the first with important economies in space, labor and 

time—continuous pressure filtration with continu- maintenance not afforded by batch pressure filtra- 

ous automatic discharge of the dry cake to atmos- tion methods. 

phere. Pressure filtration readily handles volatile Standard sizes range from 25 to 800 square 

solvents and viscous and high temperature slurries. feet of filter area. Fabricated in all the usual metals 

Higher differential pressures (to 100 pounds gauge and from a wide range of the special metals and 3 
pressure operation in standard construction units) materials for corrosion resistance. Our experienced 

provide high and uniform filter rates and lower filtration engineers and facilities are at your dis- 

moisture content filter cakes. Continuous automatic posal for consultation, 


FILTERS and EVAPORATORS 
GOSLIN- ‘BIRMINGHAM COMPANY 


BIRMINGHAM, ALABAMA. 


350 Madison Ave., New York City aa SAN FRANCISCO 


Manufacturers of 
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NATIONAL INDUSTRIAL CHEMICAL CONFERENCE 


WEDNESDAY AFTERNOON 
November 25, 1942, 2:00-4:00 pm 


"Plastics and Paper" 
Presiding, NORMAN L. SHEPARD 
Chemical Director, American Cyanamid 
Company, New York, New York 


"Raw Material Supplies for Plastics 
Manufacture" 

By ARTHUR E. PETERSEN 
Chief of Organic Plastics and Resins 
Section, Materials Division, Chemical 
Branch, War Production Board, Washing 

ton, D. C. 


“Paper and Paper Materials” 

By ALLEN ABRAMS 
Vice-President in Charge of Research and 
Development, Marathon Paper Mills Com- 

pany, Rothschild, Wisconsin 


THURSDAY EVENING 
November 26, 1942, 6:30 pm 


Joint meeting of the National Industrial 
Chemical Conference and the Chicago Sec- 
tion of the American Chemical Society. 
Presiding, R. C. NEWTON 
Vice-President, Swift & Company, 
Chicago, Illinois 


"The Electron Microscope in Relation 
to Chemical Research" 

By V. K. ZWORYKIN 
Associate Director, Research Laboratories 
RCA Manufacturing Company 
Camden, New Jersey 


FRIDAY AFTERNOON 
November 27, 1942, 2:00-5:00 pm 
“Food and the Relation of Food to the 
Chemistry of Plants and the Soil" 
Presiding, C. G. KING, Scientific Director, 
The Nutrition Foundation, Inc. 
New York, New York 
"The Soil and Crop Basis of Better Nutrition” 
By L. A. MAYNARD 


Director, School of Nutrition and the 

United States Plant Soil and Nutrition 

Laboratory, Cornell University, Ithaca, 
New York 


“Soil Fertility and the Human Species" 
By W. A. ALBRECHT 


Chairman Department of Soils, 
College of Agriculture, Columbia, Missouri 


"Food and Nutrition as Related to War’ 
By C. G. KING, Scientific Director 


The Nutrition Foundation, Inc. 
New York,. New York 


FRIDAY EVENING 
November 27, 1942, 8:00-9:15 pm 
Presiding, VICTOR CONQUEST 
Direetor of Research, Armour & Company 
Chicago, Illinois 


"The Cyclotron and Its Uses in Research” 
By P. GERALD KRUGER 
Department of Physics, University of 
Illinois, Urbana, Illinois 


SATURDAY AFTERNOON 
November 28, 1942, 1:45-5:00 pm 


“A Symposium on Industrial War Problems’ 
Presiding, C. S. MINER, 
Director, Miner Laboratories, Chicago, 
Illinois 


“Control of War Time Incendiaries'’ 


By WARD V. EVANS 
Professor of Chemistry, Northwestern 
University, Evanston, Illinois 


"Waste Treatment in Industry as Related 
to War Economy” 

By F. W. MOHLMAN 
Director of Laboratories, 
Sanitary District of Chicago, Chicago, 
Illinois 


"The Salvage and Conservation of Chemicals 
in Industry” 
By S. DONALD PERLMAN 
Director, Industrial 
Conservation 


Executive Chemical 


Salvage Section, Division, 


War Production Board 
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THE BECKMAN LABORATORY pH METER provides highest accuracy 


and versatility in pH research and control work. Has direct tempera- 


1300 to 


continuous 


ture compensation 


reduction potentials 


non-ballistic) indication of circuit 


unbalance and many other time- 


saving features A wide variety of 


special electrodes is available for 
use with this instrument. adapting it 


to the many requirements of re- 


search work. Ask for Bulletin 31! 


IMPORTANT! Among the many advance- 
ments available in Beckman pH Equip- 
ment exclusively are Beckman High Tem- 
perature Glass Electrodes—the only glass 
electrodes that can be used continuously 
ot temperatures to as high as 100°C. 
(212°F.)...and Beckman High pH Elec- 
trodes—the only glass electrodes that can 
be used in highly alkaline solutions, even 
in the presence of sodium ions. These im- 
portant features mean wider adapta- 
bility, higher accuracy, greater speed in 
your pH control operations. Only Beck- 
man equipment has them! 


& METALLURGICAL 


CHEMICAL 


+1300 nv scale for oxidation- 


ENGINEERING e 


Today minutes are priceless. Anything that will speed up indus- 


trial processes...anything that will save time in research work 


..-anything that will help you do your job better, faster, is 


worth investigating thoroughly. 


And that’s where Beckman equip- 
ment fits into the picture. For in thou- 
sands of laboratories and industrial 
plants throughout the nation, Beck- 
man instruments are cutting vital 
hours from process operations...are 
speeding up production of essential 
.are reducing waste... 


materials. . 


are increasing the ease and accu- 


racy of research and control deter- 


minations. 


Read about these instruments. Note 
their many outstanding features... 
features provided by no other sim- 
ilar equipment on the market today. 
Then send for detailed information 
on the instruments you need to speed 
up YOUR production! 


NATIONAL TECHNICAL LABORATORIES + South Pasadena, Calif. 


NOVEMBER 1942 


THE BECKMAN AUTOMATIC pH METER is the most ad- 
vanced pH instrument available today. It is used to control 
—avutomatically 
.. operates directly from 115-volt AC current (no batteries) 


large scale industrial process operations 


.. and incorporates all the 
famous Beckman pH devel- 
opments such as Sealed 
and Shielded Glass Elec- 
trodes... Automatic tem- 
perature compensation . 
use of Beckman High Tem 
perature and High pH Elec 
trodes for difficult condi 
tions...etc. Can be used 
with any standard poten- 
tiometric recorder and con- 
trol equipment. Ask for 
Bulletin 16! 


SPEED PRODUCTION. 2. 
EDUCE WASTE 
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ABRASIVES 


Corning Glass Works (Glass) 
The Titanium Alloy Mfg. Co. 


ABSORBERS 
Fansteel Metallurgical Corp. 
General Ceramics Co. 
Haveg Corp. 
Koppers Co. 
Leader Tron Works, Ine. 
Permutit Co., The 
Schneible Co... Claude B. 


ACID PLANTS 
Fansteel Metallurgical Corp. 
General Ceramics Co. 
Haveg ( orp. 
The U. S. Stoneware Co. 


ACID RESISTANT LININGS 
AND COVERINGS 


deBeers & Associates, F. M. 


ACID RESISTING MATERIALS 


American Resinous Chemicals Corp. 


Ampco Metal, Ine. 

Corning Glass Works 
deBeers & Associates, F. M. 
Ertel Engineering Corp. 
General Ceramics Co. 
Haering & Co., Inc., D. W. 
Haveg Corp. 

Lukens Steel Co. 
Metal-Glass Products Co. 
Pfaudler Co., The 

Sheldon & Co., E. H. 
Titanium Alloy Mfg. Co., The 
U. S. Stoneware Co., The 


ACIDS 
Atlas Powder Co. 
Koppers Co. 
Schaar & Co. 


ADHESIVES 
American Resinous Chemicals Corp. 
Atlas Powder Co. 
Corn Products Refining Co. 


AGITATORS 
Denver Equipment Co. 
Dorr Co., Ine., The 
Ertel Engineering Corp. 
Filter Paper Co., The 
General Ceramics Co. 
Graver Tank & Mfg. Co., Ine. 
Hardinge Co., Ine. 
Haveg Corp. 
Koppers Co. 
Metal-Glass Products Co. 
Mojonnier Bros. Co. 
Pfaudler Co., The 
Sperry & Co., D. R. 
UL. S. Stoneware Co., The 


AIR CONDITIONING 
APPARATUS 


Podbielniak Central Super Contractor 


Co. 
York Ice Machinery Corp. 


AIR RECEIVERS 


Leader Iron Works, Ine. 


ALCOHOL 
Atlas Powder Co. (Polyhydric) 
Commercial Solvents Corp. 
Schaar & Co. 


ALLOYS—Ferrous 
Ampeco Metal, Ine. 


EXHIBITORS 


CLASSIFIED BY PRODUCTS 


Koppers Co. 
Titanium Alloy Mfg. Co., The 


ALLOYS—Non-Ferrous 
Fansteel Metallurgical Corp. 
Koppers Co. 

Titanium Alloy Mfg. Co., The 
Waukesha Foundry Co. 


ANION EXCHANGERS 


Infileo Ine. 


ARODES 


S. Stoneware Co., The 


ANTI-OXIDANTS 


Ross & Rowe, Ine. 


ASBESTOS 


Ertel Engineering Corp. 
Johns-Manville Sales Corp. 


AUTOCLAVES 
Alloy Products Corp. 
American Instrument Co. 
Metal-Glass Products Co. 
Pfaudler Co., The 
Schaar & Co. 


AUTOMATIC TEMPERATURE 
CONTROL 


American Instrument Co. 
Sareo Co., Ine. 

Wheelco Instruments Co. 
Wilkens-Anderson Co. 


BALANCES & WEIGHTS 


Ainsworth & Sons, Ine., Wm. 
American Instrument Co. 
Central Scientifie Co. 

Fisher Scientifie Co. 
Sargent & Co., E. H. 
Schaar & Co. 
Wilkens-Anderson Co. 


BARRELS & DRUMS 
Bennett Mfg. Co. 
Fisher Scientific Co. 
Haveg Corp. 


BASKETS—Dipping and other 
General Ceramics Co. 
Haveg Corp. 
Metal-Glass Products Co. 
UL. S. Stoneware Co., The 


BEARINGS 
Metal, Ine. 
Noppers Co. 


BINS 
Graver Tank & Mfg. Co., Ine. 
Koppers Co. 
Leader Iron Works, Ine. 
Metal-Glass Products Co. 


BLENDERS 
Metal-Glass Products Co. 
National Engineering Co. 
Pfaudler Co., The 
Pulverizing Machinery Co. 
Sareo Co., Ine. 


BLOWERS 
Federal Classifier Systems, Ine. 
General Ceramics Co. 
Haveg Corp. 
Sheldon & Co., E. H. 


BOOKS—tTechnical 


Reinhold Publishing Corp. 


BOTTLING MACHINERY 
Ertel Engineering Corp. 
Filter Paper Co., The 
Mojonnier Bros. Co. 


BRICK—Acid Proof 
deBeers & Associates, F. M. 
Haveg Corp. 

U. S. Stoneware Co., The 


BRICK—Insulating 


Johns-Manville Sales Corp. 


BRICK—Retractory 


Johns-Manville Sales Corp. 
U. S. Stoneware Co., The 


BUILDING Materials 


Johns-Manville Sales Corp. 


BURNERS 
Fisher Scientifie Co. 
Insto-Gas Corp. 
Schaar & Co, 
Selas Co., The 
Wilkens-Anderson Co. 


CABINETS—Chemical, Filing 
and Laboratory 


Fisher Scientifie Co. 
Hamilton Mtg. Co. 

Leonard Peterson & Co., Inc. 
Sheldon & Co., F. H. 


CALCINERS 


Hardinge Co., Ine. 


CALORMETERS 
American Instrument Co. 
Central Scientifie Co. 
Sargent & Co., E. H. 
Schaar & Co. 
Wilkens-Anderson Co. 


CANS 
Bennett Mfg. Co. 
Marathon Paper Mills Co. 


CARBON 
Atlas Powder Co. 
Commercial Solvents Corp. 
Dareo Corp. (Activated ) 
Filter Paper Co., The (Activated) 


CARBOY TILTERS 


Central Scientifie Co. 


CARS—Tank 


Alloy Products Corp. 
Koppers Co. 


CASTINGS 
Ampco Metal, Ine. 
Buffalo Foundry & Machine Co. 
Goslin-Birmingham Mfg. Co. 
Koppers Co. 
Sivyer Steel Casting Co. 
Waukesha Foundry Co. 


CATALYSTS 


Infileo Ine. 
Permutit Co., The 


CEMENT 
Haveg Corp. 
Titanium Alloy Mfg. Co., The 
U. S. Stoneware Co., The (Acid 
Proof) 
CENTRIFUGALS 


deBeers & Associates, F. M. 
Dorr Co., Ine., The 


Complled from information supplied to National Chemical Exposition. 
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BOOTH 111 


An 
INVITATION 
from 


RAYMOND 
PRODUCTS 
include: 


ROLLER MILLS 
KILN MILLS 
BOWL MILLS 
IMP MILLS 


AUTOMATIC 
PULVERIZERS 


SCREEN MILLS 


MECHANICAL 
AIR SEPARATORS 


LABORATORY 
MILLS and 
SEPARATORS 


FLASH DRYING 
SYSTEMS 


MOVEMBER 24 10 23 
Hotel 


RAYMOND 


to visit us (Booth #111) while attending the 
National Chemical Exposition in Chicago. 


We will be on hand to discuss any problems 
concerned either with pulverizing, drying, or 
classifying, or all three operations in com- 
bination, which can be accomplished simul- 
taneously. 


In many instances a Raymond unit has been 
found to hold the answer to current needs for 
accelerated and improved production meth- 
ods. 


On display will be the Raymond Laboratory 
Mill and 8” Screen Mill, also a Mechanical 
Air Separator ... machines that you will find 
are ideal for experimental or laboratory use 
and product development work. We invite 
your inspection. 


COMBUSTION: COMPANY SINC. 


orth: Branch. 
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NATIONAL CHEMICAL EXPOSITION 


BOOTH 125 


A Center for Process 
Machinery and Equipment 


Handling ASSOCIATED LINES 


with a call on the COMBINED 
and successful EXPERIENCE of old 
established companies _ clearing 
through our exchange, we offer a 
COMPLETE SERVICE to all who 
need DATA, PRICES, etc 


Representing— 
Goslin-Birmingham 
Mfg. 
Main Office & Shops— 
Birmingham, Ala. 


Sales—350 Madison Ave. 
New York 


EVAPORATORS — Modern, high 
velocity multiple-effects. F. C. 
Concentrators—all other types. 
Any metal or alloy—cast or 
welded. 

FILTERS — Complete line —aill 
sizes. 


VALLEZ —rotating leaf clarify- 
ing pressure filters. 
McCASKELL — Rotary disc con- 
tinuous pressure filters. New. 
ROTARY VACUUM DRUM fil- 
ters. All types for every service. 
SPECIAL PROCESS MACHINERY. 
Flakers—Sugar house equipment. 
Conkey Dewaterers—heaters, etc. 


American Heat 
Reclaiming Corp. 
1270 Sixth Ave.—New York 


THE 

SPIRAL HEAT EXCHANGER — 
a tube-less, full counter-flow unit. 
Hundreds in service—offering the 
following operating advantages:— 


e High heat trans. coefficients. 


Co. | 


e Low pressure drop — stream-| 
line flow. 
Small floor space — compact. 
All surfaces easily cleaned. 
Minimum radiation losses. 


Reduced scaling due to rapid, | 
centrifugal, turbulent flow. 
Uniform - rapid - 
change. 

Extra wall thickness can be 
used for corrosive _ 


See our interesting exhibit. 


F. M. de Beers & 
| 


e 
CHEMICAL ENGINEERS 
20 North Wacker Drive 


Chicago, Ill.—Tel. RANdolph 2326 | 


Serving the Middle-West thru 
representation of well-known, 
progressive builders of modern 
Process Machinery and Equipment. 


Ohio Chemical & Mfg. Co., The 

Sargent & Co., E. H. 

Schaar & Co. 

Wilkens-Anderson Co. 


EXHIBITORS 
Classified by Products 
CONTINUED 
Federal Classifier Systems, Inc. 
Fletcher Works, Ine. 
Koppe rs Co. 
Schaar & Co. 
Sharples Corp., The 


CERAMICS 
General Ceramics Co. 
Selas Co., The 
Titanium Alloy Mfg. Co., 
U. 8S. Stoneware Co., The 


CHAINS 
Ampco Metal, Inc. 


CHEMICAL PLANT 
EQUIPMENT 


Alloy Products 

American Instrument Co. 
Corning Glass Works (Glass) 
deBeers & Associates, F. M. 
Dorr Co., The 

Ertel Engineering Corp. 
Fansteel Metallurgical Corp. 


The 


Federal Classifier Systems, Inc. 
Fisher Scientific Co. 

General Ceramies Co. 
Goslin-Birmingham Mfg. Co. 


Graver Tank & Mfg. 

Hardinge Co., Ine. 

Haveg Corp. 

Koppers Co. 

Leader Iron Works, Ine. 

Metal-Glass Products Co. 

Morse Magneto Clock Co. (Tape Type 
Watchmans Clock ) 

National Engineering Co. 

National Technical Laboratories 

Permutit Co., The 

Pfaudler Co., The 

Pulverizing Machinery Co. 

Raymond Pulverizer Div. of Combus 
tion Engineering Co., Ine. 

Selas Co., The 

Sheldon & Co., 


Co., Ine. 


E. H. 
U. S. Stoneware Co., The 
CHEMICAL STONEWARE — 
Acid Proof 


deBeers & Associates, F. M. 
General Ceramics Co. 
Sheldon & Co., E. H. 

U. S. Stoneware Co., The 


CHEMICALS—Industrial 


BOOTH 125 


A Center for Process 
Machinery and Equipment 


Handling ASSOCIATED LINES 


with a call on the COMBINED 
and successful EXPERIENCE of old 
established companies clearing 
through our exchange, we offer a 
COMPLETE SERVICE to all who 
need DATA, PRICES, etc 


Representing— 


Croll-Reynolds Co. 
Croll-Reynolds Eng. Co. 
17 John St.—New York 


Complete plants for high vacuums. 
Boosters. Single and multi-stage 
steam jet units. Barometric Con- 
densers. Vacuum cooling and 
Refrigeration plants. EVACTORS 
for deodorizing, deaerating, distill- 
ing service. See the corrosion re- 
sistant Evactor made of Synthane 
—also other items in our exhibit. 

FLEXODISC packless expansion 
joints for high temperatures and 
pressures. Widely used in steam 
plants, also in many large, modern 
refineries for high octane gasoline. 


Fletcher Works Inc. 
Main office and plant— 
Philadelphia, Pa. 

High speed CENTRIFUGALS — 
Perforate —also solid baskets. 
Suspended types—overhead mo- 
tors—bottom discharge. Under- 
driven machines—top and bottom 


American Resinous Chemicals Corp. 
Armour & Co. 

Atlas Powder Co. 

Commercial Solvents Corp. 

Corn Products Refining Co. 

Glyco Products Co., Ine. 
Haering & Co., Ine., D. 
Hercules Powder Co. 
Koppers Co. 

Marathon Paper Mills Co. 
Merck & Co., Ine. 
Permutit Co., The 


CHEMICALS—Laboratory 
Atlas Powder Co. 
Central Scientifie Co. 
Commercial Solvents Corp. 
Corn Products Refining Co. 
Fisher Scientific Co. 
Glyco Products Co., 
Merck & Co., Ine. 


W. 


Ine. 


Atlas Powder Co. 

Commercial Solvents Corp. 

Corn Products Refining Co. 
Compiled from information supplied to 


discharge. Vapor Tight hoods— 
liquid seals. Baskets — curbs — 
made of any metal. Also lined 
with silver, resistant alloys, lead, 
rubber, etc. Over 75 years of ex- 
perience. See our Centroid speed 
control for unloading — safe, 
dependable—automatic. We'll be 
exhibiting our new model 12” 
Pilot plant centrifugal. Drop in 
and see this sturdy machine 
operate. 


F. M. de Beers & Associates 


CHEMICAL ENGINEERS 
20 North Wacker Drive 


Chicago, RANdolph 2326 


Serving the Middle-West thru 
representation of well-known, 


progressive builders of modern 
Process Machinery and Equipment. 


National Chemical Exposition. No re- 
sponsibility assumed for errors or 
omissions. 
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